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ABSTRACT 
 
Gi Woong Yun, Advisor 
 
 This study applied the heuristic-systematic model (HSM) and inoculation theory in order 
to explore risk perceptions of flu and the flu vaccination.  The HSM explains individual’s 
information processing as an antecedent to attitude.  Inoculation theory deals with how and why 
existing attitudes can be strengthened to resist counterarguments when confronted with 
persuasive messages.  This study examined how people process different types of risk 
information, and how risk campaigns can inoculate people against attacks to preexisting beliefs.   
This study applied a 2 (Message framing: heuristic information message vs. systematic 
information message) by 2 (expert source vs. non-expert source) online experiment.  The 
experiment was conducted at Bowling Green State University (BGSU) in Bowling Green, Ohio.  
Participants were randomly assigned to one of the four conditions: (1) heuristic information 
message from expert source, (2) heuristic information message from non-expert source, (3) 
systematic information message from expert source, and (4) systematic information message 
from non-expert source.  In order to measure the effect of heuristic and systematic information 
messages, this study was conducted in two phases.  In Phase 1, participants received one of the 
manipulated messages.  The manipulated messages were presented as an inoculation message 
against flu myths.  After one week from Phase 1, Phase 2 was conducted and provided an attack 
message about the side effects of the flu vaccination.  Participants were asked to answer a series 
of items measuring their attitudes and behaviors towards the flu vaccination. 
This study found that different types of media had different effects on the risk perception 
of flu illness and benefit perception of the flu vaccination.   Risk perception of flu illness was 
iv 
positively related to benefit perception of the flu vaccination.  This study also found that 
heuristic messages affected risk perception of the flu vaccination, but not flu illness perception.  
Although this study found mixed results of inoculation effects, the heuristic message from an 
expert source generated higher resistance against the attack message.  Implications of these 
findings are discussed.  Limitations and future research also are addressed.  
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CHAPTER I. INTRODUCTION 
The Centers for Disease Control and Prevention (CDC) defined flu (influenza) as “a 
contagious respiratory illness caused by influenza viruses” (CDC, 2012a).  Flu can complicate 
existing illnesses and flu are often unpredictable.  Influenza mortality is significantly related to 
age group.  Children from the age of infancy to preschool and people aged 65 years or older have 
the highest risk for influenza complications.  About 90% of all influenza-related deaths are 
among people 65 years and older (Prati, Pietrantoni, & Zani, 2012).  The CDC recommends that 
receiving the flu vaccination is the best way to prevent influenza mortality, not only in children 
(older than 6 months) and the elderly (65 year or older) but also young people (18 – 45 years; 
CDC, 2013a).  Health organizations and doctors strongly recommend that people who are older 
than 6 months of age should get a flu vaccine each season because flu can result in mild to severe 
illness, and in some cases can lead to death (CDC, 2012a).  Even young and healthy people have 
died of a common complication from flu (Silver, 2012).  The CDC reported that 56,979 people 
died from influenza and pneumonia in the U.S. in 2013.  Among individuals between the ages of 
25 and 44, the CDC indicated that there were approximately 278 deaths per 100,000 in the U.S. 
in 2013 (CDC, 2014a).  The death rates showed that flu did not only affect infants and old 
people, but young people as well.   
Every year, the CDC measures circulating flu viruses and identifies common strands of 
influenza viruses.  As a result of such standard practice, the 2012-2013 seasonal flu vaccines 
were designed to protect people against two types of influenza A, H1N1 and H3N2, and an 
influenza B virus called trivalent vaccines.  The CDC has introduced two dosage options: flu 
shot and nasal-spray vaccine.  The shot is an inactivate vaccine given via a needle.  The nasal-
spray flu vaccine is made with live, weakened flu viruses, but does not cause flu.  Only people 
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between the ages of 2 and 49 who are healthy and not pregnant can get the nasal-spray.  These 
influenza vaccines can reduce severe influenza symptoms by 30 to 60% among people aged 65 
years and older.  Among children under seven years of age, diseases related to influenza are also 
reduced by 20 to 75% with vaccination.  Thus, the vaccination leads to an average 42% reduction 
in influenza mortality (Hak, Hoes, & Verheij, 2002).  As this scientific evidence indicates, the flu 
vaccination is the most powerful and effective method of fighting against flu epidemics.   
Although the flu vaccination reduces morbidity and mortality, many people do not get the 
flu vaccination.  As a result of not being vaccinated, every year between about 3,000 and 49,000 
people die from flu-related complications, and about 226,000 people are hospitalized due to flu 
infections in U.S. (CDC, 2012a).  Recently, in the United States, as a result of slightly increasing 
risk perception of flu among the elderly, those aged 65 and older, vaccination coverage among 
this age group has increased from about 15% in the 1980s to about 65% in the mid-1990s (Hak et 
al., 2002).  However, only about 45% of the United States residents received flu vaccinations 
during the 2012 – 2013 season.  This means that more than half of the American population aged 
6 months and older did not get the influenza vaccination.  In terms of demographics, adults (over 
18 years-old) who are Caucasian Americans have the highest flu vaccination rate (44.6%) among 
all ethnic groups (African-Americans: 35.6%, Hispanics: 33.8%, and other: 41.6%).  Although 
vaccination rates among many ethnic groups have increased, the vaccination rate among African-
Americans has declined.  Among children (6 months – 17 years), Hispanic children have the 
highest flu vaccination rate (59.5%) among all ethnic groups (Caucasian American: 47.6%, 
African-Americans: 53.7%, and other: 53.6%).  Children from the age of infancy to preschool 
and people aged 65 years or older have a higher flu vaccination rate (6 – 23 months: 76.9%, 2 – 4 
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years: 65.8%, and over 65 years: 66.2%) than other age groups (5 – 12 years: 58.6%, 13 – 17 
years: 42.5%, 18 – 49 years: 31.1%, and 50 – 64 years: 45.1%; CDC, 2013b).   
Recent H1N1 cases have shown the importance of vaccination.  The World Health 
Organization (WHO) first reported the detection of the H1N1 flu surfaced in the United States, 
on April 24, 2009.  After two months of updating and evaluating the level of the outbreak, the 
WHO announced that the H1N1 flu had become a serious pandemic (CDC, 2010).  As the 
pandemic spread, it created tremendous worldwide fear about the potential human and socio-
economic costs of the virus.  In the United States, the CDC (2010) estimated that approximately 
61 million people were infected with the H1N1 flu between April 2009 and March 2010.  The 
CDC also reported that about 12,470 people including young people died from H1N1 during that 
time period in the United States.  Specifically, between April 2009 and March 2010 many people 
around the world became infected and died from H1N1, thus indicating that flu is not merely an 
American disease.     
As the media obtained risk information about the virus from health organizations and 
experts, and relayed that information to wider populations, they served as the primary source for 
information about symptoms and treatments of the virus.  Generally, the media impact 
knowledge about risk issues and health behaviors.  People are often exposed to relevant health 
messages through the media so that health messages should provide information about healthy 
behaviors and correlate a health message with their concerns.  The health information should 
also be communicated to affect people’s thoughts, attitudes, and behaviors.  When people are 
exposed to health messages, they consider healthy behavioral practices (Rothman, Bartels, 
Walschin, & Salovey, 2006).  When people judge risk information and assess desired health 
behaviors, they are frequently affected by messages in the mass media.  That is, people may rely 
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on the media as their primary source of risk information about health issues because obtaining 
and judging risk information for certain types of risks can be difficult without the media.  The 
mass media also provide high quality health-related risk information and is more likely to help 
the public to assess risks (Dudo, Dahlstrom, & Brossard, 2007).  As such, the mass media are 
one of the most important tools for the diffusion of health information, specifically in regards to 
epidemic risks.   
According to Pew Internet & American Life (2010), 79% of American adults accessed 
the Internet, and 62% of adult Internet users had searched health information within the previous 
month.  Pew Internet & American Life also reported that the third most popular online activity 
was seeking health information.  In addition, flu news stories were ranked fourth among all 
health news during 1996 and 2002 (Brodie, Hamel, Altman, Blendon, & Benson, 2003).  At the 
time of this study, bioterrorism was ranked first; abortion clinic violence was ranked second; 
tobacco was ranked third; prescription drugs coverage for elderly/Medicare and cost of health 
care and insurance was ranked fifth; and cancer and stem cell research were ranked tenth.  
Brodie and colleagues (2003) explained that major health stories were reflected by the amount of 
people’s attention and/or their history of these health issues.  For example, those people who 
have had flu and/or those who have had people around them have had flu pay attention to flu 
news.  That is why flu news was ranked among the top news stories for related health issues.  
However, many Americans maintained negative attitudes and behaviors toward the flu 
vaccination, even though the majority of Americans were interested in knowing risks around 
them and wanted to be exposed to risk information (Borton, 1998; Jones, Ingram, Craig, & 
Schaffner, 2004; May, 2005).  People commonly misperceived that they can get flu from 
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seasonal flu vaccine.  People who had misperception of the flu vaccination also had high risk 
perception of potential side effects from the vaccination (Jones et al., 2004).   
Individuals perceive risk events and make decisions from desired behaviors differently.  
For instance, women, minorities, and people with low income and low education have high 
intentions of receiving the flu vaccination.  However, they have lower vaccination rates than 
other groups because of more fears and perceived risks about contracting the virus and the safety 
of the vaccination (Bish, Yardley, Nicoll, & Michie, 2011; Griffin, Neuwirth, Dunwoody, & 
Giese, 2004).  In addition, psychological barriers such as fears of vaccine safety and efficacy 
arise from misperception.  For example, individuals misperceive that they get flu from the shot; 
that the vaccination causes side effects; and that it is not necessary for young people to get the 
shot.  These misperceptions are also created and reinforced by the mass media.  The mass media 
often discuss the safety and efficacy of the vaccination without conclusions (Hidiroglu, 
Topuzoglu, Kalafat, & Karavus, 2010).  This creates mistrust of the vaccination and raises 
doubts about scientific findings regarding safety and efficacy.  It is suspected that despite the 
well-documented benefits of the vaccination, many groups such as young age groups and 
minorities may not be aware of benefits of the flu vaccination, or psychological barriers such as 
emotions and fear of the flu vaccination are preventing them from getting vaccinated.   
Overall, risks are defined as the probabilities of physical harm which need protection in 
the future.  Beck (1992) defined risks as "a systematic way of dealing with hazards and 
insecurities induced and introduced by modernization itself” (p.21).  That is, risks are 
consequences of modernization.  Based on Beck’s (1992) definition of risks, the flu vaccination 
could be a risk and a consequence of modernization in society because people were afraid of the 
flu vaccination and they believed that it caused side effects.  Beck and Levy (2013) also argued 
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that risk perception was created by not only cultural and social contexts, but also media 
representations and social recognition.  People perceived risks based on their experiences and 
observations, called manufactured risks.  Manufactured risks referred to the high level of human 
activity (e.g., thoughts, experiences, observation, and others) involved in process of risk 
perception (Beck, 2009).  Risk perception was created by new forms of manufactured 
insecurities (Beck, 1992).  Beck (1992) also argued that the distribution of risks led to 
knowledge of risks.  Accordingly, people believed misperception of the flu vaccination as 
knowledge of flu.  Therefore, this study investigated how people differently perceived risks 
through different types of risk information.   
Theoretical Significance of Risk Perception, Heuristics versus Systematic Model, and 
Inoculation Theory 
Risk Perception 
Risk deals with uncertainty, danger, occurrence probability, and potential damages.  
Health organization, experts, governments, and the media manage uncertainty of risks and 
increase awareness of risks in order to protect the public from hazards.  Risk perceptions and 
behaviors are influenced by individuals’ psychological, social, institutional, and cultural status.  
For examples, psychological factors such as past experiences of risk may affect risk perceptions.  
If their communities also are engaged in a risk, people may have higher risk perception. This is 
because people around them discuss risk and/or observe someone’s experience of a risk.  
Therefore, risk is confronted in two fundamental ways: risks as feelings and risk as analysis.  
Risks as feelings refer to individuals’ past, instinctive, and intuitive reactions to risks.  People 
judge hazardous events and make proper decisions for desired behaviors based on their 
preconceptions.  For example, if individuals immediately like the hazardous event or risky 
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activities, such as skiing and bicycling, they judge the hazardous activities as low risk with high 
benefit.  In contrast, risk as analysis refers to individuals’ logic, reason, and scientific 
management of perceived risk.  For instance, if they feel concerns toward the policies, such as 
nuclear power plant, they judge the policy as high risk with low benefit (Slovic, Finucane, Peter, 
& MacGregor, 2004; Slovic, & Peters, 2006).   
In addition, when people judge the risks and benefits of a hazardous event, they depend 
on their affection.  Generally, perceived risks and benefits have significant correlations.  Risk 
researchers found an inverse relationship between perceived risk and perceived benefit (e.g., 
McDaniels, Axelrod, Cavanagh, & Slovic, 1997; Slovic, Kraus, Lappe, & Major, 1991).  
Finucane, Alhakami, Slovic, and Johnson (2000) provided a model of risk/benefit perception.  
The model demonstrated that high risk perception about a hazardous event generated low benefit 
perception and high benefit perception results in low risk perception.  As a result, this study 
adopts the model as a means of explaining the relationship between perception of flu and 
perception of the flu vaccination.  
Based on individuals’ psychological state, individuals can have different levels of 
perceived risk and different ways of processing information of risks (Short, 1984; Slovic & 
Peter, 2006).  An individual’s background, such as education, trust in government, and 
socioeconomic status, affects processes of risk perception.  For example, people with higher 
knowledge of health information are more likely to accept uncertain information and have lower 
risk perception (Donovan-Kicken, Mackert, Guinn, Tollison, & Breckinridge, 2013).  People 
with higher social trust are less likely to perceive risks about special hazardous events (Griffin, 
Dunwoody, & Neuwirth, 1999).  If people have higher risk perception of a hazard, they want 
their government to carry out strict regulation in order to reduce fear (Slovic, 1992).  
8 
 
 
Understanding risk perception is thus important for understanding individuals’ background.  
Hence, this study discussed individual characteristics and psychological barriers in the literature 
review.    
Heuristics-Systematic Model (HSM)  
The heuristic-systematic model explained individual’s information processing as an 
antecedent to attitude.  According to the heuristics information process model, when individuals 
perceive risks and benefits of hazardous events, they depend on affective responses.  Intuitive 
feelings are an important method in initial risk perception (Slovic et al., 2004).  The HSM 
posited that individuals process information using heuristic, systematic, or both strategies.  In 
heuristic information processing, individuals make decisions with a simple decision rule.  For 
instance, they make decisions based on experts’ arguments and/or their affection toward issues 
(Eagly & Chaiken, 1993).  On the other hand, systematic information processing is analytic 
orientation depending on knowledge.  That is, the capacity to properly interpret information is 
one of the important components in the systematic information processing.  Between the two 
types of information processing models, Eagly and Chaiken (1993) state that systematic 
information processing is a more demanding activity than heuristic information processing.    
In addition, when people have a large gap between risk information held and risk 
information needed, they want to learn about the risks.   The level of information sufficiency can 
motivate people to seek risk information.  Based on motivation, individuals’ information seeking 
behaviors can be predicted.  For example, if individuals have high motivation, they are more 
likely to use systematic information processing.  However, if they have low motivation, they are 
more likely to use heuristic information processing (Trumbo, 2002).  Thus, information 
sufficiency plays an important role in the HSM.   
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Therefore, the heuristics-systematic information processing model helps researchers 
understand how people process risk information, and in different conditions such as systematic 
information or heuristic information, how people perceive risks associated with flu and benefits 
of the flu vaccination.  Consequently, the heuristic-systematic information process model holds 
particular importance to this study, as the theoretical framework facilitates understanding of 
judgment and decision making processes with respect to perceived risks and benefits of the flu 
vaccination. 
Inoculation Theory 
 Inoculation theory refers to the process by which attitudes can be strengthened to resist 
counterarguments in persuasive messages (McGuire, 1961).  McGuire (1964) posited that 
individuals can be inoculated against future attacks on their existing beliefs.  Such inoculation is 
similar to biological inoculation, where an individual is injected with a weakened dose of a virus 
in order to develop immunity.  After inoculation, individuals can protect themselves from 
attacks.  For example, people are often exposed to misinformation about the flu vaccination 
being only for kids (6 months to 18 year-olds) and older people (over 65 year-olds).  As a result, 
even when exposed to information about the helpfulness of the vaccination in protecting against 
the development of a severe illness, they tend to defend their pre-existing beliefs from the facts.  
This is because individuals generally overprotect their beliefs from attacks against them.  
Inoculation research argues that an inoculation treatment helps individuals build resistances 
against attacks.   
Specifically, this study addresses the potential of risk perceptions of flu and benefit 
perceptions of the flu vaccination to be inoculated against flu myths among young people.  
Therefore, applying inoculation theory can help this research understand how the mass media 
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and interpersonal communication can inoculate people’s attitudes, and how they create 
counterarguments against special attacks.  This study also scrutinized the effects of inoculation 
communication campaigns on people with the highest flu risks and the highest resistance to 
attacks.   
Role of Risk Communication in Risk Perception of Flu 
As individuals obtain risk information from health organizations and experts, media 
serve as the primary channel for people’s attainment of information about symptoms and 
consequences of risks.  Health information should be communicated to affect people’s thoughts, 
attitudes, and behaviors, because when people are exposed to health messages, many of them 
consider healthy behavioral practices.  Hence, strategic communication of risks can affect 
perception of flu and the flu vaccination.   
When people judge risk information and assess desired health behaviors, they are 
frequently affected by messages in the mass media and interpersonal communication.  First, the 
media impact knowledge about risk issues and health behaviors.  People rely on media as their 
primary source of risk information about health issues because obtaining and judging risk 
information for certain types of risks can be difficult without media.  The mass media provide 
high quality health-related risk information and are more likely to help the public to assess risks 
(Dudo et al., 2007).  Second, interpersonal communication affects decision making, beliefs, and 
behaviors.  Many people get information from their physicians’ office and get the flu vaccination 
(CDC, 2012a).  They communicate with family and acquaintances about health issues.   
Specifically, if an individuals’ community has a higher interest in health issues, they are more 
likely to be engaged in participation in seeking health information.  This is because they trust in 
information from their local community and local doctors (May, 2005; Zach, Dalrymple, Rogers, 
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& Williver-Farr, 2011).  Risk strategic communication is the most important way to persuade the 
public’s thoughts and behaviors.  Therefore, this study investigated how health communication 
affected risk perception of flu and the flu vaccination. 
Purposes of This Study 
When individuals perceive risks, they draw upon their preexisting experiences, 
knowledge, and backgrounds.  However, if their knowledge is not enough to adequately judge a 
particular risk, they are motivated to seek risk information (Trumbo, 2002).  Moreover, if one’s 
significant others, such as doctors, family, and friends, are knowledgeable about an issue, people 
may have higher trust in information about that issue (Selwyn, 2004).  In other words, 
information sources can affect risk perceptions and the tendency to engage in the risk 
management behavior endorsed by the source.  Also, when people face uncertainty and risk, 
social capital might be one of the first resources they tap into.  Therefore, this study had three 
objectives.  First, this study tested how people differently perceive risks through different types 
of risk information.  Second, this study examined how different sources of health information 
affect perception of flu and the flu vaccination.  Finally, this study explored the potential of risk 
communication to inoculate people against an attack message, such as misperceptions of flu.  In 
order to answer these questions, this study applied the heuristic-systematic model (HSM), risk 
perception, and inoculation theory as a theoretical framework.  Based on these purposes, the 
following research questions and hypotheses have been posited.  Chapter 3 provided detailed 
rationale of the research questions and hypotheses.  
RQ 1. How do media affect risk perception of flu illness?  
H1a. A higher level of TV news exposure leads to higher risk perception of flu 
illness.  
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H1b. A higher level of TV health channels exposure leads to higher benefit 
perception of the flu vaccination. 
H1c. A higher level of Internet health information usage leads to higher risk 
perception of the flu vaccination. 
RQ2. What is the relationship between risk perception of flu illness and perceived benefits of the 
flu vaccination?  
H2a. Higher risk perception of flu illness leads to higher perceived benefits of the 
flu vaccination.  
H2b. Higher risk perception of flu illness leads to lower risk perception of the flu 
vaccination.  
RQ3. How do heuristic-systematic messages generate perception of flu and the flu vaccination?  
H3a: A heuristic message generates a higher risk perception of flu illness than a 
systematic message.  
H3b: A systematic message generates a higher benefit perception of the flu 
vaccination than a heuristic message.   
H3c: A heuristic message generates a higher risk perception of the flu vaccination 
than a systematic message.   
H3d: A systematic message generates a higher intention to get the flu vaccination 
than a systematic message.  
RQ4. How does different source expertise generate perception of flu and the flu vaccination?  
H4a: A message coming from an expert source generates higher risk perception of 
flu illness than a message coming from a non-expert source.  
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H4b: A message coming from an expert source generates higher perceived benefit 
of the flu vaccination than a message coming from a non-expert source.  
H4c: A message coming from a non-expert source generates higher risk 
perception of the flu vaccination than a message coming from an expert source.  
H4d: A message coming from an expert source generates higher intention to get 
the flu vaccination than a message coming from a non-expert source.   
RQ5. How do heuristic-systematic messages interact with source expertise?  
H5a: Among the four groups, a heuristic message coming from an expert source 
generates the highest level of risk perception of flu illness.  
H5b: Among the four groups, systematic messages coming from an expert source 
generates the highest level of benefit perception of the flu vaccination.  
H5c: Among the four groups, heuristic messages coming from a non-expert 
source generates the highest level of risk perception of the flu vaccination.  
H5d: Among the four groups, systematic messages coming from an expert source 
generates the highest level of intention to get the flu vaccination.  
RQ6.  How do inoculation messages affect individuals’ resistance against an attack 
message?  
H6a: A systematic message generates higher resistance against an attack message 
than a heuristic message.  
H6b: A message coming from an expert source generates higher resistance against 
an attack message than a message coming from a non-expert source.  
H6c: A systematic message coming from an expert source generates the highest 
resistance against an attack message.   
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RQ7. How does an attack message affect perception of flu illness and the flu vaccination?  
H7a: Among the four groups, a systematic message coming from expert source 
generates the smallest decreasing risk perception of flu illness.  
H7b: Among the four groups, heuristic messages coming from a non-expert 
source generates the largest decreasing benefit perception of the flu vaccination.   
H7c: Among the four groups, heuristic messages coming from a non-expert 
source generates the largest increasing risk perception of the flu vaccination. 
RQ8. How does an attack message affect intention to get the flu vaccination?  
H8a: A systematic message generates a higher intention to get the flu vaccination 
than a heuristic message even when individuals are exposed to an attack message. 
H8b: A message coming from an expert source generates a higher intention to get 
the flu vaccination than a message coming from a non-expert source even when 
individuals are exposed to an attack message. 
H8c: A systematic message coming from an expert source generates the highest 
intention to get the flu vaccination even when individuals are exposed to an attack 
message. 
RQ9. How do people perceive side effects of the flu vaccination after received the attack 
message?  
Research Method 
This investigation applied a 2 (message framing: heuristic vs. systematic) by 2 (sources: 
expert vs. non-expert) online pretest and posttest experimental design.  The study was conducted 
on online at Bowling Green State University (BGSU) in Bowling Green, Ohio.  It is because the 
flu vaccination coverage (45 %) of the target population is similar to the United States’ national 
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coverage in 2013 (44.8 %; CDC, 2014b).  The target sample was BGSU students because this 
study would like to focus on the reasons young people, specifically between 18 and 25 years-old 
group, had lower risk perceptions of flu illness and lower rates of the flu vaccination.  
Participants were randomly assigned to one of the four conditions: (1) heuristic information 
message from an expert source, (2) heuristic information message from a non-expert source, (3) 
systematic information message from an expert source, and (4) systematic information message 
from a non-expert source.   
In order to measure the effect of heuristic and systematic information messages, this 
research was conducted in two phases.  Phase 1 asked participants about their media usages 
related to health issues.  After participants answer those questions, Phase 1 provided manipulated 
messages: a heuristic information from an expert source, a heuristic information from a non-
expert source, a systematic information from an expert source, or a systematic information from 
a non-expert source.  Participants received one of the stimulus messages.  The manipulated 
message was presented in the form of a seven paragraph essay containing around 500 words 
including three inoculation messages against flu myths: why people need to get the flu shot every 
year; why people do not get flu from their shot last year; and why the flu vaccination cannot 
cause serious harm.  After exposure to the manipulated message, participants were asked a series 
of questions to determine their knowledge, perception, and behaviors toward flu and the flu 
vaccination.  After one week from Phase 1, Phase 2 provided an attack message.  The attack 
message against inoculation information from Phase 1 was presented in the form of a three 
paragraph essay.  The attack contained information about the side effects of the flu vaccination 
based on the CDC and the Health Resources and Services Administration (HRSA).  This study 
traced whether or not participants change their perception and behaviors towards flu and the flu 
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vaccination.  As a result, participants answered the same questions of risk perception of flu 
illness and risk/benefit perception of the flu vaccination from Phase 1.  All participants received 
the same questionnaire, except stimulus messages.   
Organization of the Dissertation 
 This dissertation comprises six chapters: 
 Chapter I presented the introduction.  This chapter introduced general information of flu 
and vaccination coverage, and addresses theoretical significance of risk perception, heuristic-
systematic model, and inoculation. 
 Chapter II was the literature review and theoretical background.  This chapter 
concentrated on previous literatures about risk perception of flu and misperception of the flu 
vaccination.  It also addressed risk perception, heuristic-systematic model, and inoculation theory 
as a theoretical framework.  
 Chapter III presented research questions and hypotheses.  This chapter also addressed 
definition of major terms.  
 Chapter IV presented method.  This chapter explained the method of this study, as well as 
how the survey questionnaires were formed.  This chapter also consisted of information of 
stimuli messages and the sample.  
 Chapter V contained the results from data analysis and answers the research questions 
and hypotheses.   
 Chapter VI discussed the results and interpreted the findings.  This chapter also suggested 
directions for future research through the limitation of this study.   
 The end of this paper included references, and appendices.  
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CHAPTER II. LITERATURE REVIEW 
The primary goal of this study is to investigate how individuals perceive flu illness and 
the flu vaccination with heuristic and systematic information, and how they fight against attacks 
in order to protect their beliefs and attitudes within inoculated messages.  The following section 
offered an overview of the myths and facts surrounding flu and the flu vaccination in order to 
address the relationship between low risk perceptions of flu and low flu vaccination rates.  
Furthermore, it reviewed risk perception, heuristic-systematic models, and inoculation theory as 
theoretical frameworks, and strategic communication in risk perception.  
Perception of Flu Illness and the Flu Vaccination 
In 2009, the world was exposed to the H1N1 virus pandemic crisis.  On April 1, 2013, the 
World Health Organization (WHO) first reported that three humans in China were infected with 
a new form of influenza (H7N9) virus, also known the Avian Flu.  As a result, China was 
exposed to a 2013 Avian Flu crisis (CDC, 2013c).  These cases have shown the importance of 
the flu vaccination and effective campaigns aimed accurately informing the public and fostering 
flu prevention measures.  The public needs to understand scientific facts and preventive 
measures.  However, individuals often resist getting the flu vaccination because of money, time, 
knowledge of flu and the flu vaccination, and low risk perception of flu.   
First, demographic factors such as income and education can impact risk perception of flu 
illness and benefit perception of the flu vaccination.  For example, Gidengil, Parker, and 
Zikmund-Fisher (2012) investigated risk perception and vaccination intentions during the 2009 
H1N1 pandemic.  They found that female, low income, non-White race, and low education were 
all factors that led to high risk perception of H1N1.  Older age, high income, and high education 
factors contributed to high intentions to get vaccinated against H1N1.  Gidengil and his 
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colleagues (2012) suggested that high risk perception was significantly related to high intentions 
to get the H1N1 vaccination.  However, low income and low education were significantly related 
to low intentions to get the H1N1 vaccination, even though they had high risk perception.  This 
was attributed to high distrust of new vaccines and low health literacy, numeracy, and 
comprehension skills among such groups.   
Moreover, Zimmerman and his colleagues (2003) identified facilitators and barriers of 
the flu vaccination for diverse groups.  They reported that 79% of rural and suburban 
respondents and 67% of inner city respondents had the vaccination although about 95% of 
respondents were aware of flu vaccination recommendation.  Singles (93%) have the highest 
vaccination rates, followed by married (84 %), widowed (80%), and separated/divorce (69 %).  
However, they found no difference between race groups.  They also found that respondents who 
did not have a flu vaccination worried about side effects or getting influenza from the flu shot.  
They also exhibited low needs for the flu vaccination.  They suggested that economics, access, 
and awareness of the flu vaccination did not affect a decision of getting the vaccination.  
However, knowledge of the flu vaccination, belief in the vaccination’s efficacy, and trust of 
doctors played a crucial role in the decision making process.  
The lack of knowledge of the flu vaccination may be influenced by low capacities of 
understanding flu vaccination facts.  There are two different types of flu vaccine: killed virus 
(trivalent influenza vaccine [TIV]) or live virus (live attenuated influenza vaccine [LAIV]). TIV 
refers to “inactivated (killed) influenza vaccine, the “flu shot,” is given by injection with a 
needle” (CDC, 2012b).  Most people know about TIV and get the TIV flu shot.  However, the 
CDC recommends LAIV to those who are afraid of needles.  LAIV refers to “live, attenuated 
(weakened) influenza vaccine is sprayed into the nostrils” (CDC, 2012c).  The CDC provided 
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two different types of recommendation messages (see Appendix A [TIV] & B [LAIV]).  
Individuals between age of 2 and 49 who are healthy, nonpregnant, and without high-risk 
medical conditions can get either vaccination (see Appendix B).  However, the CDC and doctors 
do not ask preference for TIV or LAIV among this age group (Campos-Outcalt, 2011).  Also, 
some people do not know about two different types of the flu vaccines.  
In addition, flu vaccination campaign messages may affect low vaccination rates among 
people between 18 and 49 years old because of the campaign messages for TIV and LAIV.  The 
influenza vaccination message on the CDC website provides information for specific groups, 
adults 65 years old and older, pregnant women, children younger than 5 years old, but especially 
children younger than 2 years old.  Although the CDC recommends the flu vaccination for 
individuals who are older than 6 months of age, they mention that healthy adults between the 
ages of between18 and 49 years old should receive the vaccination if they live with a member 
who is a high-risk condition.  This message could be misinterpreted that healthy adults between 
18 and 49 years old who do not live with someone with a high risk condition may think it 
unnecessary to get vaccinated.  One of common misperceptions of the flu vaccination is that the 
flu vaccination is not necessary for healthy people (Jones et al., 2004).  The LAIV campaign 
message may also create misconceptions which the flu vaccination is for infant children (aged 6 
months to 2 years), people aged 50 years or older, pregnant women, and individuals with high-
risk conditions.  Specifically, young groups may think that they should not get vaccinated or may 
worry about potential side effects.  Therefore, flu campaign messages should consider potential 
misunderstanding derived from those messages.   
Another problem pertains to difficulties in the understanding of the message, specifically 
in the understanding of the differences between TIV and LAIV from CDC information.  Zingg 
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and Siegris (2012) examined individuals’ general knowledge about vaccinations.  Their results 
showed that knowledge about vaccinations was positively related to willingness to get 
vaccinated.  However, when respondents had little knowledge of vaccinations, they held many 
misconceptions about vaccinations.  The lack of knowledge was influenced by socio-
demographic variables.  Higher education and higher income was positively related to more 
knowledge about vaccinations.  More specifically, respondents who had more knowledge about 
vaccinations were more likely to get vaccinated and older people were more likely to get 
vaccinated than younger people.  Also, people, whether they had children or not, had different 
levels of knowledge about vaccinations and different levels of risk perception of the vaccination.  
Previous research (e.g., Tabbarah, et al., 2005; Zimmerman et al., 2003) and the CDC (2012a) 
suggested that physicians should recommend influenza vaccination to all age groups (except 
younger than 6 month years) and educate the public about disease risks and vaccine safety.  
Education about the benefits of the vaccination and the risks associated with influenza should be 
emphasized in society because different levels of knowledge are significantly related to decisions 
about getting one’s children vaccinated.   
Also, the CDC’s vaccination message provided only text and did not include images, 
graphics, or metaphors (see Appendix A & B).  Prati, Pietrantoni, and Zani (2011) suggested that 
risk communication should use images, metaphors, and narratives in order to deliver proper risk 
messages and increase awareness.  Visual information has shown to be more effective in the 
recalling of messages than verbal information (MacInnis & Price, 1987).  For example, MacInnis 
and Price (1987) found that visual information affected decision making more than verbal 
information because visual information made it easier for people to understand information.  
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Hence, the influenza vaccine campaign should consider reframing their message in order to 
increase vaccination rates and enhance understanding of influenza.   
In sum, pervious research provided evidence that demographic factors such as education 
and income impacted the intention of the flu vaccination and risk perception of the virus (e.g., 
Gidengil et al., 2012; Zimmerman et al., 2003; Zingg & Siegrist, 2012).  People may not make 
decisions of the flu vaccination because they lack knowledge of the immediacy of the threat, and 
people often believe that a vaccination is more directly related to the introduction of new risks.  
Additionally, low risk perception of flu among young adults (18 – 49 years old) may also lead 
individuals to not make decisions of the flu vaccination.  
Knowledge vs. Myths about the Flu Vaccination 
The significant success of vaccination is ‘herd immunity,’ protection which is achieved 
by a high level of immunity to a disease among a population.  Vaccination is not perfectly 
effective to everybody.  Although the vaccination can reduce morbidity and mortality, 
vaccination does not require 100% effective compliance, as the significantly effective rate is in 
the range of 83% to 94%.  Individuals refuse to be vaccinated because they often believe that 
they will never be exposed to the disease, such as is often the case with hepatitis.  This means 
that people have different perceptions of risks for different diseases or disasters, and levels of 
risk perception have different effects on knowledge of risks and desired health behaviors (May, 
2005).  For instance, May (2005) studied how irrational behaviors threaten vaccination programs 
and how public perceptions created by the media affected risk perception of health issues.  The 
fears about risks motivated people to have irrational behaviors.  Irrational behaviors resulted 
from misperceived risks and benefits related to the flu vaccination.  Irrational behaviors also 
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were caused by media coverage which commonly emphasized the risk or evoked a sense of the 
risk.  
Borton (1998) categorized five myths and facts about flu (see Table 1).  The five myths 
were based on individuals’ experiences and misconceptions about flu: (1) “I don’t need a flu shot 
every year”; (2) “If I get a flu shot, I’m totally protected against the flu”; (3) “I got the flu from 
my shot last year”; (4) “I’m pregnant or breast-feeding, so I shouldn’t get a flu shot” (p.18); and 
(5) “It doesn’t matter when during the flu season I get the flu vaccine” (p. 19).  Based on these 
five myths, he provided 5 facts based on experts’ recommendations.  First, people need to get flu 
vaccinations every year because vaccinations protect individuals for only one flu season.  This is 
because over time flu viruses change.  Typically, the flu vaccination is provided through 
traditional vaccines to protect against three flu viruses: two influenza A viruses (H3N2 and 
H1N1) and an influenza B viruses.  However, during the 2013 – 2014 season, a flu vaccination 
was also provided quadrivalent vaccines including four different flu viruses: two influenza A 
viruses (H3N2 and H1N1) and two strains of influenza B viruses (Vaccines.gov, 2014).  Second, 
predicting the most prevalent viral strains is difficult during the season.  Even though individuals 
get the flu vaccination, if they are infected with a virus strain not contained in the vaccine, they 
can get flu.  Third, because the vaccine is made with inactive viruses, the vaccination itself 
cannot cause influenza.  If individuals have respiratory symptoms and disease after vaccination, 
it coincides with illness such as cold or prior infection.  After receiving the flu shot, at least 2 
weeks are needed to develop immunity (see Appendix A).  As a result, if people get flu right 
after they receive the vaccination, they already had the virus before the vaccination.  Fourth, the 
CDC recommends the flu vaccination to pregnant women who are in their second (over 14 
weeks’ gestation) or third trimester of pregnancy, because flu complications can cause severe 
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illness to them.  Many pregnant women worry about the side effects from the flu vaccination, 
notably with regard to effects on breast feeding.  However, the CDC has stated that the flu 
vaccination has no negative effects on breast feeding.  Therefore, the flu vaccination can be seen 
as important to breast feeding mothers, because infants younger than 6 months cannot be 
vaccinated. (CDC, 2014c).   Finally, after being vaccinated, the human body needs two weeks to 
develop antibodies.  The flu season is from late December through early March.  Thus, people 
should get the flu vaccination during October through mid-November.   
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Table 1 
Five Myths and Facts about Flu and the Flu Vaccination. 
Myths Facts 
I don’t need a flu shot every year People need to get the flu vaccinations every 
year.  Vaccinations protect individuals for 
only one flu season because over time flu 
viruses change.   
If I get a flu shot, I’m totally protected against 
the flu 
Even though individuals get the flu 
vaccination, if they are infected with a virus 
strain not contain in the vaccine, they can get 
the flu.   
I got the flu from my shot last year Because the vaccination makes the viruses 
inactivate, the vaccination cannot itself cause 
influenza.  If individuals have respiratory 
symptoms and disease after vaccination, it 
coincides with illness such as cold or prior 
infection. 
I’m pregnant or breast-feeding, so I shouldn’t 
get a flu shot 
The CDC recommends the flu vaccination to 
pregnant women who are in their second 
(over 14 seeks’ gestation) or third trimester of 
pregnancy.  The flu vaccination is also not 
related to breast-feeding. 
It doesn’t matter when during the flu season I 
get the flu vaccine 
After vaccination, the human body needs 2 
weeks to develop antibodies.  The flu season 
is from late December through early March, 
thus people should get the flu vaccination 
during October through mid-November.   
 
Source: Borton (1998) 
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When applying Slovic and colleagues’ (2004 & 2007) two fundamental ways of 
perceiving risks, Borton’s (1998) five myths about flu can be categorized as ‘risk as feeling’ and 
the five facts as ‘risk as analysis.’  His five myths were based on experiences, feelings, and/or 
opinions of individuals who were not experts (risks as feelings).  Whether people get or not get 
the flu vaccination is based on their feeling, belief, and experience.  For example, if people 
believe that a flu shot totally protects them against flu, they are more likely to get vaccinated 
than others who do not trust in the vaccine.  However, if people believe that they got flu from the 
flu vaccination, they are unlikely to get vaccinated again.  On the other hand, five facts were 
based on scientific facts.  If people are aware of the facts about the flu vaccination, they 
differently perceive risks based on their logic and analysis (risk as analysis) from others who do 
not have knowledge of flu.   
As I mentioned five myths of the flu vaccination, there are other misconceptions about 
the consequences of the flu vaccination.  For instance, Jones et al. (2004) found that people who 
were not vaccinated against seasonal influenza believed that (1) the flu vaccination is not 
necessary; (2) the flu vaccination can cause illness, and (3) people never think about getting 
vaccinated.  The most important misperception about seasonal influenza is that people can “get 
the flu from the flu vaccine” (p. 1828), thus causing high risk perception.  Even though they have 
high risk perception, lack of need perception for the flu vaccination often leads people to not 
getting vaccinated.   
In addition, various sources provide such misconception.  In other words, external 
factors such as interpersonal communication and media create misconceptions.  First of all, 
interpersonal communication may affect decisions of the flu vaccination.  For example, Zingg 
and Siegrist (2012) measured people’s knowledge about vaccinations.  They found that people 
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who had more vaccination knowledge were more likely to ask a physician about vaccination 
information.  However, people who had less vaccination knowledge were less likely to speak 
with a physician, though more likely to talk to a natural health practitioner who is alternative 
health care consulting services.  In doing so, people who had little knowledge had many 
misconceptions about vaccinations.  They also found that when people had more knowledge 
about vaccinations, they had a higher intention to get the seasonal flu vaccinations.  Likely the 
results of Zingg and Siegrist’s study (2012), a doctor’s office was the most common place of the 
flu vaccination in the 2011-2012 season (CDC, 2012a).  Thus, people may have a higher risk 
perception of flu after discussing flu vaccination information with their doctors.  Therefore, 
communication with different types of individuals such as an expert (doctor) and nonexpert 
(family and friends) affects individual’s risk perception and decisions.   
In addition, media play a crucial role in risk perception and educating the public with 
factual scientific information.  For instance, May (2005) studied how the media can create public 
perceptions of risks.  He argued that bad news was more newsworthy than good news.  
Specifically, the deadlier the risk, the more newsworthy it is in the media.  Thus, mass media are 
more likely to focus on risks which cause death.  The media also sensationalized the potential 
correlations between childhood vaccination and autism.  Even though public health communities 
make vaccination safety campaigns, the public is more likely to maintain a story about the 
relationship between the flu vaccination and autism.  Autism is among the most prevalent health 
issues in America because there is currently no certain cure or causes of the disease.  Even 
though there were no causal mechanisms, people correlated recent high diagnoses of the disease 
with vaccinations (Silver, 2012).  The media frequently presented stories pertaining to the causal 
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relationship between autism and the vaccination.  As a result, people attempted to make 
connections between autism and the vaccination.    
Furthermore, cultural, economic and experiential diversities differently affect 
communication with the public.  May (2005) mentioned that people of low socioeconomic status 
preferred health information from their local and community.  In contrast, the highest 
socioeconomic groups were more likely to communicate with scientists.  That is, gaps in 
information distribution differently influenced groups’ interpretations and sources about risks.  
This is because people of low socio-economic status received health information from poorly 
packaged local sources than from legitimate/authoritative sources.   
Moreover, health information on the Internet often provides wrong information or can 
lead to misconceptions about health issues because anyone can post their own opinion without 
having adequate knowledge.  Information on the Internet is free and easy to access.  
Unfortunately, people do not, or sometime cannot, ask their physicians about vaccinations 
(Zingg & Siegrist, 2012).  Although online research about health issues is more convenient and 
accessible, such information had problems concerning credibility.  Many people believed 
information contained on health websites and made decisions based on information found on the 
Internet.  People who were exposed to information from anti-vaccination Internet content made 
decisions based on such content.  The media also aroused the anti-vaccination movement 
because the media focused more on morbidity and mortality from vaccine-preventable diseases 
(Kata, 2010).  Kata (2010) analyzed anti-vaccination websites in order to determine 
misinformation about the vaccination.  She found that parents in the United State were more 
likely to be exposed to anti-vaccination sites via Google.  Searching vaccination in Google 
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provided 71% of results related to anti-vaccination.1  These anti-vaccination websites addressed 
safety against vaccination, and reported that vaccination causes asthma, autism, diabetes, and 
others.  The anti-vaccination websites also rejected scientific and clinical research about the 
safety and efficacy of vaccination.   
Individual Characteristics and Psychological Barriers against the Flu Vaccination 
Demographic Factors against the Flu Vaccination 
In April 2009, a global influenza pandemic, H1N1 was detected by the World Health 
Organization (WHO), and many people died from H1N1 (CDC, 2010).  Although the WHO 
introduced a vaccination for H1N1 in many countries in September 2009, there remained low 
vaccination rates (Bish et al., 2011).  During the 2010 – 2011 season flu vaccination rates 
increased (2010 – 2011 season: 43%; 2009 – 2010 season: 41.2%), but decreased during the 
2011 – 2012 season (41.8%; CDC, 2014b).  This study focused on which factors are related to 
low flu vaccination rates in this section.  Specifically, this research scrutinized individual 
characteristics and psychological barriers.   
First, demographic factors such as income, education, age, and gender affect intentions 
toward the flu vaccination and risk perception of flu.  Previous research (Jones et al., 2004; CDC, 
2012a) found those under 50 years old had lower vaccination rates than older people who were 
over 50 years-old.  Even though individuals were under 50 years old with a high-risk medical 
condition (non-vaccination 54%), a person at high risk (non-vaccination 63%), a health care 
worker (non-vaccination 51%), or pregnant women (non-vaccination 70%), they had a lower 
1 Kata (2010) analyzed search results of the effect of the flu vaccination in Google in 2010.  This result 
might have changed since 2010.  Although this study did not analyze results from search engines, for 
accuracy of research, this study overlooked the search results of Google. The first page provided a couple 
of anti-vaccination websites.   
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tendency to be vaccinated (Jones et al., 2004).  Specifically, younger people did not perceive 
seasonal influenza as a risk and were not concerned about the flu vaccination because they either 
believed that it was not necessary for them (Jones et al., 2004), or that the vaccination was only 
for older people.  Younger people also tended to have less vaccination concerns.  For instance, 
younger people responded that no one should tell them to be vaccinated (Bish et al., 2011).  This 
result suggests scholars to focus on strategic communication in risk perception, specifically in 
regards to flu issues.   
In addition, there are gender differences of risk perception.  For example, men were more 
likely to be vaccinated and intend to be vaccinated than women.  Women had more fears about 
the efficacy and safety of the vaccination (Bish et al., 2011), and were more likely to worry about 
hazardous events and inaccurately perceived the amount of risk (Griffin et al., 2004).  Women 
tended to avoid uncertainty more than men did.  Also, women, minorities, low income, and low 
education were more likely to perceive pressures of seeking risk information from their 
community and groups (Griffin et al., 2004).  According to the CDC (2012a), Caucasian 
Americans had the highest flu vaccination rate among all other ethnic groups.  Ethnic minorities 
were more likely to intend to be vaccinated with H1N1 influenza, but they had lower vaccination 
rates than ethnic majority groups (Bish et al., 2011).  These results lead to the importance of 
socioeconomic factors in desired behaviors related to risk issues.  
There was no difference in behaviors in accessing the Internet between a low-income 
population and a high-income population (Zach et al., 2011).  However, the patterns of health 
information seeking were affected by many variables such as socioeconomic status (SES).  
Because people who did not have insurance have barriers to accessing healthcare due to the time 
and expense involved, they tended to access Internet sources.  According to Weaver et al. (2009), 
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over 50% of high SES did not use the Internet in order to get health information, because they 
were easily able to access health care services.  People with low SES tended to trust local contact 
to identify health issues and information from local sources.  That is, low income adults were 
more affected by the social norms of their small world (Zach et al., 2011).  According to Jones et 
al. (2004), few respondents (3% of respondents) did not receive influenza vaccination because of 
cost barriers.  However, people cannot neglect the cost factor.  Even though individuals have 
health insurance, they need to pay around $30 in order to get seasonal influenza vaccination in 
Ohio.  For a family of four, this can amount to about $120 per family.  Such an expenditure is 
not a trivial matter for many households.   
Taken together, demographic factors such as being female, low income, non-White race, 
and having low education led to higher risk perception of H1N1, whereas being older, having a 
higher income, and a higher education were more likely to get the flu vaccination against H1N1.  
Previous research provided the effects of individual demographic characteristics on risk 
perception and behaviors.   
Psychological Barriers against the Flu vaccination 
 Flu infection leads to approximately 3,000 to 49,000 deaths each year.  This death rate 
seems small comparing with cancer death rates: 40,676 breast cancer death, 51,848 colorectal 
cancer death, 9,199 skin cancer death, 158,081 lung cancer death in 2009 (CDC, 2013d).  
However, these numbers were significant when considered in the period of seasonal influenza 
from October to February.  In other words, flu deaths are not small.  Nevertheless, people tended 
to underestimate the number of deaths from flu because of psychological barriers.  The biggest 
problem pertaining to lower uptake of the vaccination is the tremendous fears about the safety of 
the vaccination.  The effect may come from the media and the Internet (Bish et al., 2011).  As 
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previously mentioned, people worry about the safety of vaccines and often misperceive its 
effects.  Psychological barriers, specifically affection and beliefs, play a central role in 
vaccination decisions (Thompson et al., 2012).  Individuals who were vaccinated in past years 
had higher risk perceptions of flu without the vaccination, whereas individuals who were not 
vaccinated in past years were often not concerned about the vaccination.  The decision to receive 
a vaccination was significantly associated with emotional benefits.  For example, individuals less 
worried about getting the flu when they are vaccinated.  Or, they believed that they will get the 
flu during the current season because they did not get vaccinated.  However, perceived benefits 
of the vaccination was not significantly associated with vaccination behaviors and the intention 
of being vaccinated (Thompson et al., 2012).   
 Even though people perceived risk of H1N1, many people were not vaccinated.  In a 
study conducted by Hidiroglu, Ay, Topuzoglu, Kalafat, and Karavus (2010), one participant, a 
35 year-old female nurse, did not think vaccinations were necessary.  She believed that she could 
not pass away from the disease because her immune system was strong.  Even though she was a 
nurse, her beliefs led to low risk perception.  Her beliefs and low risk perception may affect her 
patients.  Accordingly, low risk perception was related to low vaccination rates.  In contrast, 
Hidiroglu et al. (2010) found that some participants with low risk perception were vaccinated.  
The main reasons for receiving the vaccination among the participants with low risk perception 
was to prevent their children from becoming sick, and because individuals trusted information 
from medical professionals.  This trust also led to trust in the safety and efficacy of vaccination. 
In addition, media increase not only awareness of the flu vaccination, but they often 
increase anti-vaccination and misperceptions of flu.  Evidence about the safety of vaccinations, 
specifically new vaccinations, is very important in order to increase vaccination rates (Hidiroglu 
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et al., 2010).  However, when the media discussed the safety of the H1N1 vaccination and the 
potential adverse effects of the vaccination, the discussion of safety and efficacy of vaccination 
could create skepticism of the vaccination among the public.  It also can cause the 
misperceptions of the vaccination, such a belief that a new vaccine has not been fully tested and 
is unsafe.  Thus, risk information should include accurate facts to increase individual 
engagement, awareness, and intention to get vaccination.  So far, this chapter reviewed how the 
health system communicates with the public and how to approach public health communication 
using risk communication frameworks. The next section reviews the concept of risk perception 
and the effects of risk perceptions on behaviors and decisions.  
Risk Perception 
A risk is determined by a certain degree of uncertainty (Maldonato & Dell’Orco, 2011).  
The WHO defined risk as “a probability of an adverse outcome, or a factor that raises this 
probability” (Lason, Paterson, & Erondu, 2012, p. 1053).  Similarly, Maldonato and Dell’Orco 
(2011) suggest that if the consequences of risk behaviors were guaranteed, one might say that 
risk did not exist.  That is, people perceive fear or safety of risks based on the level of 
uncertainty.  Risk also includes danger, occurrence probability, and potential damage, and it is 
derived from a level of uncertainty.  As a result, how health organizations, health experts, 
governments and the media manage uncertainty is important to determine the level of risk 
perceived by the general population.  Trust in information about risks is related to 
communicators who deal with existing uncertainty.  This is because the uncertain information 
influences risk perception and decision making.  For example, Longman, Turner, King, and 
McCaffery (2012) studied the effects of communicating risk uncertainty on perceived risks and 
the credibility of information sources.  They found that individuals were exposed to quantitative 
33 
 
 
risk information to be more complex and harder to understand.  Thus, communicating 
uncertainty through quantitative information could lead to poorer understandings of risk, 
increased risk perception, and reduced perceived credibility of the information.  Furthermore, 
they found that reactions to uncertainty information were related to the level of uncertainty 
presented.  Communicating uncertainty was also correlated with the level of perceived credibility 
of the information source.  Therefore, people had low trust in information of uncertainty 
communicated by the media than information of uncertainty transmitted by the government.   
Donovan-Kicken et al. (2013) studied the relationship between health literacy and 
patients’ comprehension of risk.  They found that people with a higher knowledge level of health 
literacy were likely to have more knowledge on uncertain information.  They were able to 
critically think about the information.  However, people with low health literacy and health 
knowledge had a low ability to question particular issues and notice inadequacies in information.   
In order to understand risk perception of hazardous events, Renn, Burns, Kasperson, 
Kasperson, and Slovic (1992) investigated the relationships among five variables: physical 
consequence, press coverage, individual layperson perception, public responses, and the 
socioeconomic and political impacts.  The increasing social awareness of risk should emphasize 
both individual and social actions because individual actions are highly correlated with social 
impacts, and the social experience of risk increases awareness in the individual and social groups 
(see Figure 1).  For instance, Renn et al. (1992) posited that people used the media as their 
references, but the media and social groups were influenced by characteristics of hazardous 
events.  They found that an exposure of a few people in an organization or group was less likely 
to affect risk perception and public response than the exposure of many people.  Furthermore, 
political philosophy (such as liberalism vs. conservatism) affected acceptance of public 
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regulations concerning risks, and social trust affected risk judgments and perception.  Individuals 
who identified themselves as conservative were less likely to accept public regulations 
concerning risks than those identifying themselves as liberal (Griffin et al., 1999).  However, if 
people had higher fear of a hazard, more people wanted the government to implement strict 
regulation to reduce potential risks (Slovic, 1992).  Therefore, a lack of adequate knowledge 
about risks creates misconception of the risk and remains a significant barrier to controlling risk.  
Also, the lack of knowledge can be influenced by press coverage, socioeconomic factor, and 
political factor.  
 
 
Figure 1.  The Relationship among Five Variables and Risk Perception  
 
Related to the five variables of Renn and his colleagues’ study (1992), risk researchers 
reported that social status and past experience with a hazard event affected individual’s view of 
the hazard characteristics, the level of personal risk, and risk management.  Personal experience 
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with a risk plays a role as a strong predictor of risk perception.  Individuals’ experience with a 
risk also affected their responses to other similar risks (Griffin et al., 1999).  For example, people 
who do not want to get the flu vaccination may have had a bad reaction to the flu vaccination in 
the past.  Or, if they observed a family member or friend who has had a bad reaction to the flu 
vaccination, they may have increased risk perception of the flu vaccination.  Individual’s 
experiences can be a predictor of risk perception.   
Short (1984) conceptualized a risk as a social construct and an objective property of 
dangerous events.  People quickly and automatically analyzed risks in their daily life based on 
what they experienced.  They used their experienced feelings as criteria by which to judge risk 
and make decisions.  Strong emotions such as fear and anger play a central role.  For example, 
fear elevates people to higher sense of risk perception, whereas anger decreases risk estimates.  
Fear occurs from assessment of uncertainty and situational control, but anger arises from 
assessment of certainty and individual control.  People judge hazardous events based on their 
preconceptions.  If they feel favorable, they judge the hazardous event as low risk with high 
benefit.  However, if they feel unfavorable, they judge the event as high risk with low benefit 
(Slovic & Peters, 2006).   The next section focused more on risk perception based on expert 
information and experiences.   
Experts Risk Perception vs. Experiential Risk Perception 
There are two fundamental ways to explain how people comprehend risk.  The first is 
the analytic system which uses algorithms and normative rules, such as probability calculus, 
formal logic, and risk assessment.  The analytic system focuses on logical reason and 
connections with risks and reality.  The behavior is mediated by conscious judgment of risks and 
need to prove justification of judgment via logic and evidence.  The second is the experiential 
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system which uses intuitive feeling.  The experiential system is the most common way in which 
people respond to risk and is related to experience, emotion and affection.  The experiential 
system assumes risks to be associated with the experience of an affection which people are not 
often aware of.  The experiential system encodes risks as images, metaphors, and narratives 
which in turn affect feelings (Slovic et al., 2004).   
The experiential system is typically based on affection.  Decision making in the 
experiential system relies on individual’s affection and emotion.  Also, the process of this type of 
decision making is often quick, easy, and efficient.  Slovic and colleagues (2004) defined that 
“affect” means the specific quality of “goodness” or “badness” (p. 312).  That is, individuals 
experience a state of feeling with or without being consciousness of it.  And, they demarcate the 
boundary of positive or negative quality from stimulus.   
With the experiential system, people rapidly and automatically perceive feelings toward 
risks.  For instance, when people face hazardous events, they quickly and automatically perceive 
feelings such as pleasure or hate.  The experiential system assumes that individual’s decision 
making is associated with their experience without an individual’s awareness.  Feeling is also 
associated with affection and emotion with the anticipated consequences of their decisions.  
When people make judgments, they often use an affect heuristic.  They have an affection pool 
associated with positive and negative memory in their minds, consciously or unconsciously 
(Slovic, 1999; Slovic et al., 2004).   
The affect heuristic is important for judgments and decisions of risks, because the affect 
heuristic can describe the risk information processing.  For instance, when people confront 
hazardous events, the experiential system automatically searches similar events including 
emotional reactions in their memory banks.  If people feel good about a hazardous event, the old 
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experiential feeling motivates them to reproduce these feelings, such as decreased risks and 
increased benefits.  However, if they feel uncomfortable about a hazardous event, the old feeling 
encourages them to avoid unpleasant feelings, such as increased risks and decreased benefits.  
Therefore, ‘risk as feeling’ refers to individuals’ instinctive and intuitive reactions to potential 
harms.  Intuitive feelings are how people evaluate risks via intuitive, automatic, natural, 
nonverbal, narrative, and experiential means.  Although this view on risk as heuristic process 
may be a valid argument, risk as feeling often leads to misperception of risks because feelings 
can be barriers of logical analysis.  In contrast, people need to adopt ‘risk as analysis’ strategy 
such as scientific deliberation, probability calculus, and formal logic that are primary methods of 
risk analysis used by risk experts (Slovic et al., 2004).   
Based on the affect heuristic as a theoretical framework, Finucane et al. (2000) 
reexamined the inverse relationship between perceived risk and perceived benefit.  They 
proposed that people used an affect heuristic to perceive risks.  For example, when people judge 
the risk and benefit of specific hazardous events, they depend on their affection.  Generally, risks 
and benefits have positive correlation in an environment.  However, researchers (e.g., Slovic, 
Layman, & Flynn 1991; McDaniels et al., 1997) found an inverse relationship between perceived 
risk and perceived benefit.  More specifically, the relationship between perceived risk and 
perceived benefit was related to an individual’s affective evaluation about a risk event.   
In order to understand the relationship between risk perceptions and benefit perceptions, 
Finucane et al. (2000) provided a model of the affect heuristic.  The model used nuclear power as 
an example and explained that information about high benefit or low risk of nuclear power 
increased the positive affection of nuclear power.  The model also illustrated that information 
about low benefit and/or higher risk of nuclear power aroused negative affection of nuclear 
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power.  Decreasing perceived benefit of nuclear power led to increase risk perception, whereas 
increasing perceived risk of nuclear power led to perceive lower benefit.  For example, if people 
like an event (e.g., skiing or biking), they perceive it as having greater benefit and lower risk.  
However, if they dislike an event, they perceive it as lower benefit, but higher risk.   
Taken together, previous research revealed that individuals’ affection, experience, 
knowledge, and capacity for interpreting risk information were important to perceived risks.  
Even characteristics of their community, society, and politics can impact risk perception.  The 
next section focused on how individuals process information.       
Heuristic-Systematic Model (HSM) 
Previous scholars have contributed to the development of heuristic information process 
model (e.g., Kahneman, Slovic, & Tversky, 1982; Fischhoff et al., 1978; Simon, 1956; Tversky 
& Kahneman, 1974).  Simon (1956) applied the theory of decision making in order to understand 
the process of rational choice and the structure of the environment.  Information processing 
model is bounded rationality of the theory of decision making because the decision making 
theory explained adaptive behaviors through observation.  The decision making theory explained 
how people identified the values and uncertainties.  According to the theory, people make 
decision of certain issues within their rationality based on their values and uncertainties (Slovic, 
Finucane, Peters, & MacGregor, 2007).   
In addition, Tversky and Kahneman (1974) illustrated how individuals used heuristics 
such as representativeness, availability, and adjustment in order to make decisions about 
uncertain events with probability information.  They postulated that judgments revealed biases 
based on heuristics of thinking under uncertainty.  They found that although people were 
exposed to a significant amount of information, only a few people discovered the principles of 
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the numbers or quantitative data.  Although people were exposed to enough information, they did 
not focus on the variability and size of the data.  Instead, people were willing to accept the 
subjective probability of an event.  Heuristic processes were used more often than systematic 
processes.  Therefore, Tversky and Kahneman (1974) suggested that better understanding of 
heuristic leads to better understanding of decision making processes in uncertainty information 
processing.  
In 1978, Fischhoff and his colleagues investigated how people perceived risks and 
benefits of 30 voluntary and involuntary activities and technologies such as bicycles, nuclear 
power, police work, surgery, vaccinations, and other.  They found that individuals perceived 
lower benefit and higher risk of certain activities such as alcoholic beverages, handguns, 
motorcycles, and smoking, whereas they perceived higher benefit and lower risk of others such 
as prescription antibiotics, railroads, and vaccinations.  They also found that individuals tolerated 
higher risk levels of voluntary activities such as skiing than involuntary activities such as food 
preservative because when they accepted the risk, they considered other characteristics of risks 
more than the benefits of the activities.  In doing so, Fischhoff et al.’s study (1978) became one 
of foundational studies investigating the heuristic model and risk perception dealing with the 
relationship between risks and benefits.  
While such early research provided the foundation of the heuristic model, subsequent 
studies contributed to the development of heuristic and systematic information processing model 
and the relationship between risks and benefits.  The heuristic-systematic model (HSM) 
determined that individuals’ information processing was tied to the formation of preceding 
attitudes because attitudes were formed when individuals gained information about objects.  
Information processing can formulate positive or negative attitudes toward risks.   
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Systematic information processing requires both ability and motivation, but heuristic 
information processing is based on the cognitive availability of their associated heuristic cues 
such as experiences and observations.  First, a systematic message includes “detailed processing 
of message content and the role of message-based cognitions in mediating opinion change” 
(Chaiken, 1980, p. 752).  Individuals use a systematic strategy when they are concerned with the 
reliability of messages.  When individuals are exposed to messages which are personally related 
to them, they may engage in behaviors.  At this time, they apply a systematic processing strategy 
(Chaiken, 1980).    
Systematic information processing is analytic orientation of information processing 
which deals with individuals’ judgment of information (Eagly & Chaiken, 1993).  Systematic 
information processing of risk information is related to individuals’ beliefs about costs and 
benefits of risk behaviors (Griffin et al., 2004).  Individuals who take systematic information 
processing scrutinize persuasive argumentation in the messages and think about the information.  
Systematic information processing is more disrupted by individual differences such as capacity 
of interpreting information than heuristic information processing (Eagly & Chaiken, 1993).     
On the other hand, a heuristic message deemphasizes “detailed information processing 
and focuses on the role of simple rules or cognitive heuristics in mediating persuasion” (Chaiken, 
1980, p. 752).  Heuristic processing uses simple decision rules such as expert source and 
consensus in order to formulate individuals’ judgments and decisions.  Heuristic information 
processing is based on individuals’ past experiences and observations and is represented in 
memory and knowledge.  When they perceive that an issue is not important to them, they may 
focus on economic concerns such as costs and use a heuristic processing strategy (Chaiken, 
1980).   
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Heuristic information processing occurs when people have lack of abilities to process 
information in systematic processing.  For example, when individuals receive risk information 
based on scientific evidence, some people cannot interpret the information with systematic 
information processing.  At that time, people focus more on heuristic processing cues such as the 
credibility of information sources than on systematic information cues (Eagly & Chaiken, 1993).  
People who employ heuristic information processing just trust the expert’s opinion.  Individuals 
might be persuaded by attractive communicators because generally people agree with others they 
like.  They may reject a message because most other people find it unacceptable.  However, 
people who employ systematic information processing analyze the benefits and costs presented 
in the expert’s message.  Therefore, heuristic information processing needs less cognitive effort 
and resources than systematic processing.   
The HSM is the one of the most important theoretical frameworks in risk communication 
because the HSM explained the links among information sufficiency, the processing of 
information, and the effects of risk perceptions (Trumbo, 2002).  This is because “the heuristic-
systematic model was developed to apply to validity-seeking persuasion settings in which 
people’s primary motivational concern is to attain accurate attitudes that square with relevant 
facts” (Eagly & Chaiken, 1993, p. 326).  For example, when individuals make a decision with 
less cognitive effort and fewer cognitive resources, their information processing is in heuristic 
strategies.  Hence, judgments in heuristic processing tend to be less stable and less tied to 
behavior than judgments in systematic processing.  However, the effects of systematic 
information processing are related to individual differences such as capacity of interpreting 
information and socioeconomic status (Eagly, & Chaiken, 1993).   
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Trumbo (2002) examined the HSM in order to understand how individuals perceived 
risk.  When individuals perceived a risk as being an important issue to their life (higher 
motivation), they used systematic information processing, although they might lack the ability to 
comprehend and processes systematic information.  However, the larger gap of information 
sufficiency and low ability to understand information were strongly related to heuristic 
information processing.  Therefore, individuals used one or both modes of information 
processing when they evaluated information in order to judge risks or make decisions.  His study 
(2002) indicated that motivation was important for the HSM.   The level of information 
sufficiency created motivation to seek risk information.  That is, in the HSM, the information 
sufficiency plays an important role to motivate information seeking (Chen & Chaiken, 1999).   
Information sufficiency is the extent to which an individual feels that the information 
needed to properly complete a given task has been satisfied.  For example, when individuals do 
not have existing knowledge, they are highly motivated to seek information.  Hence, the HSM 
assumes that when individuals have higher motivation, they engaged in systematic processing 
until they satisfy their motivation (Eagly & Chaiken, 1993).  Information sufficiency can predict 
individuals’ information seeking behaviors.  Motivation of risk information seeking arises to fill 
the gap of between information held and information needed.  In other words, the larger the gap 
between risk information held and risk information needed, the more they want to learn about the 
risk.  The level of risk perception also affects individuals’ motivation about how much 
information they need to have about the risk (Griffin et al., 1999).  If people have high risk 
perception, they want to learn about the risk.  However, if they have low risk perception, they do 
not want to learn or do not care risks.    
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Griffin et al. (1999) found that if people perceived higher risk toward a hazardous event, 
they were more likely to pursue a direct message than stylistic messages such as using metaphor 
of the hazardous events.  This is because a message of substantial information could affect their 
judgments of personal risk and they were engaged in systematic information processing.  In 
addition, Kahlor (2010) examined that how individual-level variables, such as risk perception, 
attitude toward information seeking, and affective response to risk, impacted health risk 
information seeking in several different contexts.  Kahlor’s (2010) study also supported Griffin 
and his colleagues’ study (1999).  She explained that the gap between the perceived need for 
additional information and the perceived current knowledge of the risk affected health risk 
information seeking.  She found that information insufficiency can be influenced by perceived 
behavioral control (the confidence of individuals’ ability to perform a desired behavior) and 
attitude toward behavior.  Also, positive or negative attitude of risks was positively related to 
intention of the seeking risk information.   
Overall, the gap of information sufficiency can motivate individuals to seek information.  
Based on the level of motivation, individuals engage in either systematic information processing 
or heuristic information processing.  The judgment based on heuristic cues can be reduced from 
systematic information processing.  However, heuristic information processing can utilize as an 
independent effect on decision when systematic processing does not include valid information of 
simple heuristics.  Sometimes heuristic and systematic information processing can occur at the 
same time.  Applying the HSM helps researchers’ understanding on how individuals interpret 
risk information based on their capacity of information, experience, observation, and feeling.  
Therefore, this study examined how individuals perceived risks within different types (heuristic 
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and systematic cues) of risk information.  Next section focused inoculation theory as another 
theoretical framework.  
Inoculation Theory 
McGuire (1961) originally formulated inoculation theory to demonstrate how existing 
attitudes can be strengthened to resist counterarguments when confronted with persuasive 
messages.  McGuire’s initial study (1961) placed the inoculation concept within the context of 
persuasion research.  Since that time, inoculation theory has gone on to be developed and 
explored in various ways.  For example, Compton and Pfau (2005) argued that inoculation 
research helped foster insight into the process of resistance and examined the concept in relation 
to threats and counterarguments.   
McGuire (1961) contended that individuals tended to defend their existing beliefs when 
they were pre-exposed to arguments attacking those beliefs.  McGuire (1964) also posited that 
individuals could be inoculated against future attacks on their beliefs.  For example, just like a 
biological inoculation, in which an individual is injected with a weakened dose of a virus in 
order to develop an immunity to it, individuals can build resistance to arguments attacking their 
existing beliefs by being predisposed to them.  In this regard, McGuire (1964) used the term 
cultural truism to refer to “beliefs that are so widely shared within the person’s social milieu that 
he would not have heard them attacked, and indeed, would doubt that an attack were possible” 
(p. 201).  Individuals are often overprotective of beliefs derived from cultural truisms and seek to 
protect them from counterarguments.  An inoculation treatment motivates individuals to build 
resistance against potential threats to their existing beliefs through processes of counterargument 
and refutation building.  
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Inoculation theory is comprised of two basic elements (threat and refutational 
preemption) and three stages (the warning, the weak attack, and the active defending).  First, an 
inoculation treatment must induce a threat.  The basic assumption about inoculation is that when 
individuals’ existing belief is threatened, these threatened feelings motivate them to build 
resistances.  As a result, McGuire and his colleagues (1961, 1962) argued that inoculation 
treatments cannot be optimal without an induced threat that confers resistance.  Thus, threat is 
the key element in inoculation research because inoculation is only achieved when resistance is 
built by increasing an individual’s motivation to defend their beliefs (Compton & Pfau, 2005; 
McGuire, 1962; Pfau, 1997).  Second, refutational preemption refers to specific content that 
individuals engage with in order to strengthen beliefs and attitudes against future attacks (Pfau et 
al., 1997).  The refutational preemption of an inoculation treatment is considered to motivate 
counterarguments.  In other words, the specific content provides refutation for impending 
attacks.  When forewarning is accompanied by refutational preemption, forewarning confers 
resistance.   
Inoculation theory also had three stages: the warning, the weak attack, and the active 
defending (Pfau et al., 2001).  First, the warning occurs when individuals are inoculated against 
the future attacks.  The purpose of the warning is preparation for the future attack.  Second, the 
weak attack happens when individuals receive inoculation against being lightly challenged by the 
attack.  This stage allows for the rejection of the attack by individuals.  Finally, the active 
defending stage requires that individuals protect their own attitudes with active cognitive efforts 
in order to resist persuasion and retain the initial attitude (Matusitz & Breen, 2010).  
Synthetically, the two elements (threat and refutational preemption) and the three stages (the 
warning, the weak attack, and the active defending) are useful in strategic communication in 
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persuasive resistance because the assumptions of the theory demonstrated the effects of 
persuasive attacks and motivations by individuals to refute counterarguments.  
Based on these theoretical frames, previous research has supported inoculation theory in 
several areas, including advertising (e.g., Burgoon, Pfau, & Birk, 1995), political campaigns 
(e.g., Pfau, Park, Holbert, & Cho, 2001), public relations (e.g., Wan & Pfau, 2004), and health 
communication (e.g., Godbold & Pfau, 2000; Szabo & Pfau, 2002).  For instance, Burgoon et al. 
(1995) examined the theory with respect to advocacy advertising, demonstrating how inoculation 
changed individuals’ attitudes during a Mobil Oil campaign.  They found that the advertising 
served as inoculation against attitude change and protected sponsors from attacks.  Their study 
also showed that the advertising had been utilized as a tool for changing attitudes.  Alternatively, 
Godbold and Pfau (2000) examined how adolescents produced resistance to peer pressures to 
consume alcohol.  Godbold and Pfau (2000) inoculated participants with messages based on 
public service announcement (PSA) and then attacked them with messages of peer acceptance of 
alcohol use.  The investigation indicated that after exposure to PSA inoculation, participants built 
up their resistance to peer pressure to consume alcohol.  This resistance did not change over 
time.  Therefore, previous research supported the assertion that inoculation messages allowed 
individuals to enhance resistance against attacks to existing attitudes and beliefs. 
All in all, inoculation researchers concluded that if people’s attitudes can be inoculated 
against persuasive messages via external sources, such as friends and advertisements, it 
strengthens existing attitudes and causes people to be impervious to persuasive messages 
(Compton & Pfau, 2004).  That is, an inoculation can immunize individuals against 
counterarguments via pre-exposure to a weakened argument.  Then, they can minimize damage 
of future attacks and render a shield in order to protect their attitudes (Matusitz & Breen, 2010).  
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Therefore, applying inoculation theory helped this study understand how people accepted or 
refuted persuasive health messages.   
Strategic Communication in Risk Perception 
Earlier vaccination timing and annual vaccination rates are positively associated with 
exposure to the media (Hidiroglu et al., 2010; Yoo, Holland, Bhattacharya, Phelps, & Szilagri, 
2010).  News headlines containing flu-related keywords were positively associated with the flu 
vaccination, more than flu-related news stories without flu-related keywords.  News dealing with 
specific information such as vaccine shortages increased the intention of being vaccinated and 
the likelihood of being vaccinated early.  The headlines made readers and viewers paid attention 
to flu-related content, and a word such as ‘a shortage’ made readers and viewers felt an urgent 
need for getting vaccinated and increased their awareness of flu dangers (Yoo et al., 2010).   
On the other hand, some individuals often do not have any awareness of the flu 
vaccination.  Individuals, specifically younger people, rarely think about getting a flu vaccination 
(Jones et al., 2004).  This means that communicators may be failing to effectively communicate 
with the public.  Sometimes, the media, specifically the Internet, increased the lack of trust in 
vaccination and anti-vaccination (Hidiroglu et al., 2010).  If people search ‘the effects of 
vaccination’ in Google, the first page they see was information pertaining to the side effects 
(Kata, 2010).  Therefore, risk communication needs to concentrate on the reason why people 
may not pay attention to vaccination messages, or why they may not recall the messages after 
exposure. 
In addition, interpersonal communication plays a crucial role in the effects on health 
knowledge, beliefs, comprehension, and behaviors (Ackerson & Viswanath, 2009).  For 
example, young women were more likely to accept information from interpersonal sources such 
48 
 
 
as their mothers, other family members, friends, and their personal physicians (Jones, Denham, 
& Springston, 2007).  Individuals who had more vaccination knowledge were more likely to ask 
a physician about vaccination information.  When people had more knowledge about 
vaccinations, they had a higher intention to get the seasonal flu vaccination, and they were more 
likely to get vaccinated (Zingg & Siegrist, 2012).  A doctor’s office also was the most common 
place of the flu vaccination in the 2011 – 2012 season (CDC, 2012a).  That is, people may have a 
higher risk perception of flu after discussing the flu vaccination information with their doctors 
and physicians in their community.   
Moreover, health communicators and researchers need to better understand flu at the 
community level in epidemiology.  Health behaviors are often influenced by social 
environments.  Social capital is also positively related to health behavior and participation in 
communities.  Social capital refers to the confidence brought about through membership within 
networks and social structures (Dutta-Bergman, 2004).  For example, higher social capital was 
correlated to health concerns, behaviors, and prevention, and higher social capital communities 
tended to have good health, whereas lower social capital communities suffered from disease and 
high mortality (Dutta-Bergman, 2004).   
Also, community participation was positively related to health beliefs, behaviors, and 
prevention (Basu & Dutta, 2008).  Higher community participation was positively related to 
higher intent of seeking health information and health information efficacy.  Individuals with 
higher concerns of health issues were more likely to participate in community platforms and 
improved their health.  Since community participation enhanced seeking health information and 
social support, individuals with higher concerns for health issues were more likely to engage in 
their communities.  Consequently, people placed more trust in information from their own local 
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community, such as local doctors.  Specifically, lower socioeconomic status led to a favoring of 
health information from local communities (May, 2005; Zach et al., 2011).   
Overall, previous research found that demographic factors and psychology barriers 
affected vaccination rates and intentions of being vaccinated and demonstrated the effects of the 
media on risk perception.  However, of notable absence in previous research is why these factors 
were highly associated with vaccination rates and how health communication broke down 
misperceptions of flu and increases awareness of the vaccination.  Therefore, this study 
investigated how people perceived flu information based on different types of messages.  Based 
on literature review, the following section addressed research questions and hypotheses of the 
study.   
50 
CHAPTER III. RESEARCH QUESTIONS AND HYPOTHESES 
In this chapter, I proposed a series of research questions and hypotheses.  The research 
questions and hypotheses applied risk perception, the heuristic-systematic model, and inoculation 
theory as a theoretical framework.  The order of the research questions and hypotheses followed 
the order of this study’s experiment process.  In the first set, the research question and 
hypotheses determined the relationship between media usage and risk perceptions.  In the second 
set, the hypotheses measured the relationship among risk perception of flu illness, benefit 
perception of the flu vaccination, and risk perception of the flu vaccination.  The third set of 
research questions and hypotheses investigated the effects of heuristic-systematic messages.  The 
fourth research question and hypotheses tested the effects of expert vs. non-expert sources.  The 
fifth research question and hypotheses tested interaction effects between heuristic-systematic 
messages and expert vs. non-expert sources.  The sixth research questions and hypotheses 
addressed effects of inoculation messages on individuals’ resistance against an attack message.  
The seventh and eighth research questions and hypotheses determined the effects of an 
inoculation treatment. 
This study applied a 2 × 2 online pretest and posttest experimental design (See Figure 2). 
This research manipulated two different types of messages (heuristic information and systematic 
information), and two different message sources (an expert source and a non-expert source).  
Heuristic information messages included CDC flu campaigns with heuristic cues such as 
affective narratives.  Systematic information messages also included CDC flu campaigns with 
systematic cues such as scientific facts. These messages were from two different sources. The 
first was expert source which is a doctor. The second was non-expert source which is 
information obtained anonymously from a social networking site.  
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Source Expertise 
Expert Source Non-Expert Source 
Message Type 
Heuristic 
Systematic 
Figure 2. A 2 × 2 Experimental Design for Research Questions and Hypotheses 
This study had several major terms: risk perception of flu illness, risk perception of the 
flu vaccination, benefit perception of the flu vaccination, and resistance against an attack 
message (attitude toward an attack message).  In this study, risk perception of flu illness was 
used to refer to how dangerous individuals perceive flu.  Risk perception of the flu vaccination 
referred to individuals’ perception of danger of the effects of the flu vaccination.  Benefit 
perception of the flu vaccination denoted how individuals perceived positive effects of the flu 
vaccination.  Resistance against an attack message referred to a negative attitude toward an 
attack message against the flu vaccination.  Finally, media usage (TV news, and TV health 
channels) was used to refer how often individuals watched TV news and TV health channels.  
Internet news usage denoted how often individuals read news on the Internet.  Internet health 
information usage denoted how often individuals used the Internet in order to seek health 
information and read the health information through the Internet.  More detailed information for 
each measurement was discussed in Chapter IV.   
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The key role of risk communication is provoking discussion and individual interests, as 
the media increase risk perception and educate the public through the conveyance of factual 
scientific information (McCarthy, Brennan, De Boer, & Ritson, 2008).  Journalists tend to focus 
more on bad news than good news in order to increase newsworthiness.  This is particularly 
evident in the reporting of casualties, and as a result, causes of death have much more 
newsworthiness among human casualty stories.  In terms of flu, media may focus on death by flu 
because it has more news value.  In fact, media report the effects and safety of vaccination 
supported by public health organizations and experts (May, 2005).  Therefore, I predicted that 
individuals with a higher level of TV news exposure have a higher level of risk perception of flu 
illness.  Also, TV health channels may inform many benefits of the vaccination. Therefore, I 
expected that higher levels of exposure to TV health channels leads to higher perceived benefits 
of the flu vaccination. 
In addition, problems in health communication include the provision of inaccurate and 
incomprehensible information and the mishandling of sensitive information, which often leads to 
beliefs in myths of risks.  Even within the same risk, misreporting in the media can lead to 
misunderstandings and confusion (Smillie & Blissett, 2010).  As I discussed in the literature 
review, the Internet often provide wrong information or can lead to misconceptions about health 
issues due to matters of anonymity (Zingg & Siegrist, 2012).  Kata (2010) reported that the 
Internet provided more information on negative aspects of the flu vaccination (anti-vaccination 
information) than the positives.  However, risk communication research has yet to fully 
investigate the relationship between risk perception and the media.  Therefore, this study 
attempted to measure the relationship between the media and risk perception.  I predicted that a 
Relationship between Media Exposures and Risk Perception of Flu and the Flu Vaccination
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higher level of Internet health information usage leads to higher risk perception of the flu 
vaccination.  The following is the study’s first research question and hypotheses. 
RQ 1. How do media affect risk perception of flu illness?  
H1a. A higher level of TV news exposure leads to higher risk perception of flu 
illness.  
H1b. A higher level of TV health channels exposure leads to higher benefit 
perception of the flu vaccination. 
H1c. A higher level of Internet health information usage leads to higher risk 
perception of the flu vaccination. 
 
Relationship between the Perceptions of Flu and the Flu Vaccination 
Decision making in the experiential system of heuristic process depends on an 
individual’s affection.  If people feel pleasure about a hazardous event, they perceive low risks 
and high benefits.  However, if they feel unfavorable about a hazardous event, they perceive high 
risks and low benefits (Slovic et al., 2004).  That is, the relationship between perceived risk and 
perceived benefit is inversely connected (Finucane et al., 2000).  For instance, Finucane et al. 
(2000) found a negative relationship between perceived risk and perceived benefits.  When 
people judged the risks and benefits of specific hazardous events, they depended on their affect.  
In other words, if people liked an event, they perceived it as having greater benefit, but low risk.  
However, if they disliked an event, they perceived it as having low benefit, but high risk.   
Applying previous research, this study investigated the relationship between risk 
perception of flu illness and benefit perception of the flu vaccination.  This is because the 
relationship between risk perception of flu illness and benefit perception of the flu vaccination 
may explain how individuals are willing to process and accept risk information and perform a 
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desired behavior.  Therefore, it is likely that higher risk perception of flu illness leads to higher 
perceived benefits of the flu vaccination, and higher risk perception of flu illness leads lower risk 
perception of the flu vaccination.  
RQ2. What is the relationship between risk perception of flu illness and benefit perception of the 
flu vaccination?  
H2a. Higher risk perception of flu illness leads to higher perceived benefits of the 
flu vaccination.  
H2b. Higher risk perception of flu illness leads to lower risk perception of the flu 
vaccination.  
 
Effects of Heuristic-Systematic Messages 
Message content with heuristic-systematic information had different effects on risk 
perception and behaviors.  Individuals with low risk perception used heuristic strategies in order 
to make decisions.  In other words, heuristic information processing was related to low risk 
perception.  Conversely, individuals with higher motivation used systematic information 
processing, whereas individuals who satisfied information sufficiency and ability used heuristic 
information processing (Trumbo, 2002).  Individuals, thus, used different modes of information 
processing.  This study predicted that different types of information messages such as heuristic 
and systematic messages could lead people to access heuristic or systematic information 
processing.  In other words, if people receive a heuristic message, they may process information 
based on heuristic cues.  Therefore, this study investigated how heuristic and systematic 
messages generate perceptions about flu and the flu vaccination.   
According to Slovic et al. (2004), heuristic information cues were related to responses to 
risk and individuals’ affection.  This study predicted that when individuals receive a heuristic 
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message, they may highly engage in heuristic information cues.  This engagement may affect 
higher risk perception of flu illness.  Indeed, systematic information cues were related to logical 
thinking and risk assessment (Slovic et al., 2004).  This study also predicted that when 
individuals receive a systematic information message, the message encourages them to perceive 
higher benefits of the flu vaccination and intention to get the flu vaccination.  The following is 
the study’s third research question and hypotheses. 
RQ3. How do heuristic-systematic messages generate perception of flu and the flu vaccination?  
H3a: A heuristic message generates a higher risk perception of flu illness than a 
systematic message.  
H3b: A systematic message generates a higher benefit perception of the flu 
vaccination than a heuristic message.   
H3c: A heuristic message generates a higher risk perception of the flu vaccination 
than a systematic message.   
H3d: A systematic message generates a higher intention to get the flu vaccination 
than a systematic message.  
Effects of Expert vs. Non-Expert Sources 
Individuals discuss their health issues with physicians, family, and friends.  Based 
on the expertise of sources, they may change behaviors and thoughts.  Zingg and Siegrist 
(2012) measured people’s knowledge about vaccinations.  They found that people who 
had little knowledge have many misconceptions about vaccinations.  However, people 
who had more vaccination knowledge were more likely to ask a physician about 
vaccination information, whereas people who had less vaccination knowledge were less 
likely to speak with a physician, though they were more likely to talk to a natural health 
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practitioner.  They also found that if people had more knowledge about vaccinations, they 
had a higher intention to get seasonal flu vaccinations, and they were more likely to get 
vaccinated.  Therefore, this study examined how expert vs. non-expert sources affects 
perception of flu and the flu vaccination.   
The CDC (2012a) reported that a doctor’s office was the most common place to 
obtain the flu vaccination in the 2011 – 2012 season.  People may have a higher risk 
perception of flu illness and higher benefit perception of the flu vaccination after 
discussing flu vaccination information with experts such as their doctors.  This study 
predicted that an expert source message generates higher risk perception of flu illness, 
benefit perception of the flu vaccination, and intention to get the flu vaccination.  This 
study also proposed that a non-expert source message generates higher risk perception of 
the flu vaccination.  The following is the study’s fourth set of research question and 
hypotheses.  
RQ4. How does different source expertise generate perception of flu and the flu vaccination?  
H4a: A message coming from an expert source generates higher risk perception of 
flu illness than a message coming from a non-expert source.  
H4b: A message coming from an expert source generates higher perceived benefit 
of the flu vaccination than a message coming from a non-expert source.  
H4c: A message coming from a non-expert source generates higher risk 
perception of the flu vaccination than a message coming from an expert source.  
H4d: A message coming from an expert source generates higher intention to get 
the flu vaccination than a message coming from a non-expert source.   
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Interaction Effects between Heuristic-Systematic Messages and Expert vs. Non-Expert 
Sources 
 The heuristic-systematic model (HSM) explained how individuals processed information.  
Heuristic information processing used simple decision rules such as expert source and consensus 
in order to make decisions.  Heuristic information processing also involved individuals’ past 
experiences and observations (Chaiken, 1980).  However, when individuals did not have interest 
in certain events, they may focus more on heuristic processing cues such as credibility of 
information sources (Eagly & Chaiken, 1993) because heuristic information message used 
narratives which affected their feelings (Slovic et al., 2004). 
On the other hand, systematic information processing relied on examining arguments and 
existing information and involved the capacity to interpret information (Eagly & Chaiken, 1993).  
Systematic information processing used algorithms and normative rules, such as probability, 
calculus, formal logic, and risk assessment (Slovic et al., 2004).  In all, decision making is 
related to heuristic-systematic information along with source expertise, specifically when 
individuals have low interests in certain subjects.  In other words, although individuals receive 
risk information from an expert, they perceive different levels of risk.  This study predicted that 
college students have lower awareness of flu.  Within lower awareness of flu, this study 
investigated the effects of heuristic-systematic messages from expert sources.  Therefore, this 
study proposed that when individuals receive a heuristic message coming from an expert source, 
they are more likely to focus on information about risks of flu illness through their feelings.  This 
study also hypothesized that when individuals receive a systematic message coming from an 
expert source, they are more likely to focus on benefits of the flu vaccination through their 
analysis of information.  Finally, this study supposed that heuristic messages coming from a non-
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expert source generate the highest level of risk perception of the flu vaccination.  The following 
is the fifth research question and hypotheses.   
RQ5. How do heuristic-systematic messages interact with source expertise?  
H5a: Among the four groups, a heuristic message coming from an expert source 
generates the highest level of risk perception of flu illness.  
H5b: Among the four groups, systematic messages coming from an expert source 
generates the highest level of benefit perception of the flu vaccination.  
H5c: Among the four groups, heuristic messages coming from a non-expert 
source generates the highest level of risk perception of the flu vaccination.  
H5d: Among the four groups, systematic messages coming from an expert source 
generates the highest level of intention to get the flu vaccination.  
Effects of Inoculation Treatment 
Inoculation theory explained how attitudes strengthened and resisted counterarguments in 
persuasive messages and how pre-exposure to impending attacks on existing attitudes and beliefs 
created resistance by motivating processes of refutation and counterargument building.  
Individuals tended to defend their existing beliefs against attacks (McGuire, 1961; 1964).  Also, 
systematic information processing needed analytical orientation depending on the capacity to 
interpret information (Eagly & Chaiken, 1993).  When people logically analyzed risk 
information, they may have strong beliefs toward the risk information.  Therefore, this study 
proposed that individuals who are exposed to a systematic message confers higher resistance 
against an attack message than a heuristic message because they have strong beliefs toward the 
flu vaccination.  
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Individuals typically developed resistances in order to protect themselves from attacks 
via pre-exposure to weakened arguments because pretreatments create resistance against attacks 
(McGuire, 1961; 1964).  Therefore, this study predicted that the stimuli inoculates the benefits of 
the flu vaccination via an expert source, and creates strong immunity in individuals (e.g., more 
positive attitudes toward the flu vaccination).  The inoculated participants will develop resistance 
against an attack message because they feel threatened by the attack message.  The following is 
this study’s sixth set of research question and hypotheses.  
RQ6.  How do inoculation messages affect individuals’ resistance against an attack 
message?  
H6a: A systematic message generates higher resistance against an attack message 
than a heuristic message.  
H6b: A message coming from an expert source generates higher resistance against 
an attack message than a message coming from a non-expert source.  
H6c: A systematic message coming from an expert source generates the highest 
resistance against an attack message.   
In addition, within the process of inoculating attitudes and beliefs against attacks, source 
credibility can affect the building of resistance to attacks (Compton & Pfau, 2005) because the 
credibility of the inoculation can lead to the establishment of a strong resistance (An & Pfau, 
2004).  When individuals have trust in inoculated information, they build strong resistance to 
attacks.  Therefore, this study predicted that systematic messages inoculate risk information of 
flu and benefit information of the flu vaccination.   
However, heuristic information processing was less stable and less predictive than 
systematic information processing because the processing relied on individual’s affective 
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information processing (Eagly & Chaiken, 1993).  Therefore, this study proposed that heuristic 
messages cause participants to change their perception of flu and flu vaccination after they are 
exposed to an attack message.  This study also presumed that if individuals are exposed to an 
expert source, they stand by their beliefs even when they are exposed to an attack message.  The 
following is this study’s seventh set of research questions and hypotheses. 
RQ7. How do an attack message affect perception of flu illness and the flu vaccination?  
H7a: Among the four groups, a systematic message coming from expert source 
generates the smallest decreasing risk perception of flu illness.  
H7b: Among the four groups, heuristic messages coming from a non-expert 
source generates the largest decreasing benefit perception of the flu vaccination.   
H7c: Among the four groups, heuristic messages coming from a non-expert 
source generates the largest increasing risk perception of the flu vaccination. 
 In addition to measuring the effects of inoculation on decision making for the flu 
vaccination, the eighth set of a research question and three hypotheses addressed below.    
RQ8. How does an attack message affect intention to get the flu vaccination?  
H8a: A systematic message generates a higher intention to get the flu vaccination 
than a heuristic message even when individuals are exposed to an attack message. 
H8b: A message coming from an expert source generates a higher intention to get 
the flu vaccination than a message coming from a non-expert source even when 
individuals are exposed to an attack message. 
H8c: A systematic message coming from an expert source generates the highest 
intention to get the flu vaccination even when individuals are exposed to an attack 
message. 
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 Further, this study also examined the effects of attack messages on perceptions of the flu 
vaccination.  The ninth research question is addressed below.  
RQ9. How do people perceive side effects of the flu vaccination after they have received 
an attack message?  
 Overall, this study investigated what personal characteristics affected risk perception of 
influenza and how strategic health communication campaigns affected attitudes and behaviors 
toward the flu vaccination.  Figure 3 describes all the variables of research questions and 
hypotheses, although this study did not examine this full model.  By examining the relationship 
among the key variables, this study can contribute to better understanding of strategic risk 
communication including HSM and inoculation research.   
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Figure 3. Hypotheses Model of Research Questions and Hypothesis regarding Heuristic and Systematic 
Information Processing. 
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CHAPTER IV. METHOD 
Procedure 
This investigation applied a 2 (message framing: heuristic vs. systematic) × 2 (sources: 
expert, vs. non-expert) factorial experimental design because an experimental research design is 
an appropriate method for determining the causal effects of heuristic-systematic messages.  
Furthermore, a factorial design is also capable of predicting future interaction and the bystander 
effect, as well as assessing the effect of several manipulated variables during controlling external 
variables (Singleton & Straits, 2005).   
The experiment in this study manipulated two different types of messages (heuristic 
information messages and systematic information messages), and CDC information from two 
different providers (an expert source and a non-expert source) with an inoculation treatment.  
The data-collection process was managed through the Internet.  Participants were randomly 
assigned to one of two conditions (heuristic information message and systematic information 
message) and to one of two information sources (an expert source from a health website, a non-
expert source from a social networking site; See Figure 4).  In each condition, participants were 
presented with a manipulated message about the fact of flu and the flu vaccination.   
 
  Source Expertise  
  Expert Source Non-Expert Source 
Message Type 
Heuristic    
Systematic    
 
Figure 4. A 2 × 2 Experimental Design 
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 In order to measure the role of health messages in risk perception, this study consisted of 
two phases.  Participants were asked to participate in both phases.  Participants received an 
invitation email between October 21 – 27, 2013 that provided information of this study and 
included a hyperlink to the website displaying a consent from (see Appendix G).  The website 
URL was http://www.researchspark.org/consent.php.  In order to manage data after the 
experiment, this study has since blocked access to the website.   
Phase 1 of this study was conducted between October 28 and November 8, in 2013.  
Since participants agreed with the consent form, Phase 1 asked about media exposure and 
knowledge about flu and the flu vaccination.  After questions on knowledge, Phase 1 provided 
one of four different messages (heuristic information from an expert source, heuristic 
information from a non-expert source, systematic information from an expert source, or 
systematic information from a non-expert source; See Appendix H).   
The manipulated message was in the form of a seven paragraph essay around 500 words.  
The inoculation information included three counterarguments against the myths: I do not need to 
get the flu shot every year; I got the flu from my shot last year; the flu vaccination can cause 
serious harm.  The first three paragraphs provided general information about flu and the flu 
vaccination.  Each of the next three paragraphs developed in detail one of these 
counterarguments.  The last paragraph also provided general information about where people can 
get the flu vaccination.  All scientific information was based on the CDC information and CDC 
2012 – 2013 influenza campaigns.  After participants read a manipulated message, they 
completed a questionnaire designed to assess their attitude toward the message, risk perception 
of flu illness, risk/benefit perception of the flu vaccination, and intention of the flu vaccination 
(See Appendix I).  All participants received the same questionnaire except different treatment 
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messages.  The treatment messages did not mention the types of messages to participants (see 
Figure5).  Figure 5 described the process of this study.   
McGuire (1964) posited that inoculation research experiments involved two sessions (the 
defenses and the attacks), and the interval between the two sessions can range from a few 
minutes to 7 days.  This study decided that the interval is 7 days after Phase 1 (the inoculation 
session).  In doing so, Phase 2 was conducted one week after Phase 1 (between November 11 
and November 18, in 2013).  Participants received an email that asked them to complete the 
second part of the online experiment and included a hyperlink to the website (see Appendix F).  
The website URL was http://www.researchspark.org/posttest/postconsent.php.  In order to 
manage data after experiment, this study has since blocked access to the website. 
 Phase 2 provided attacks against inoculation information from Phase 1.  Since 
participants agreed to complete the second part of this study, the first page of the online 
experiment survey provided an attack message against inoculation of the flu vaccination.  The 
attack message was based on the side effects of the flu vaccination in the CDC and the Health 
Resources and Services Administration (HRSA, 2013; See Appendix J).  The attack message 
was in the form of a three paragraph essay.  The first paragraph provided general information 
about the side effects of the flu vaccination.  The next paragraph developed the attack messages 
in detail and provided each of the inoculation messages in Phase 1.  After participants were 
exposed to the attack message, they were asked to fill out a questionnaire.  The questionnaire 
was designed to provide risk perception of flu illness, risk/benefit perception of the flu 
vaccination, and intention of the flu vaccination (see Figure 5).  All participants received the 
same questionnaire in flu and the flu vaccination (see Appendix K).   
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Figure 5. Procedure of this Study  
 
Web-Based Design  
 The web-based experiment was designed using the web design software Dreamweaver 
CS6 with client side languages – hyper-text markup language (HTML), cascading style (CSS), 
and JavaScript, and server side language – hypertext preprocessor  (PHP).  In order to manage 
data, Query language (MySQL) and PHP were used for the online database management of 
participants’ responses on a web server.  Within PHP, the web-based experiment randomly 
provided the stimulus messages, and participants could not go back to the previous page once 
they started the experiment.  Also, MySQL stored participants’ responses from both Phase 1 and 
Phase 2 including a start time, a unique identification number, and participants’ answers for 
open-ended questions.  The stimulus messages were created with the same languages, HTML, 
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Javascript, and PHP.  Designs for the stimulus message used displays of Wood County Hospital 
website as an expert source and WordPress Blog site as a non-expert source.  However, links 
were not clickable on those pages (See Appendix H).   
 After this study completed data collection, data was stored in the online dataset and 
downloaded into a CSV file format.  After that, data was transferred to SPSS for analysis.   
Sample 
This study used convenience sampling.  Data was collected in one of the major Mid-
Western universities in Ohio, Bowling Green State University (BGSU).  The study was 
conducted among college students at BGSU.  All BGSU students can easily access BGSU’s 
Student Health Center in order to get the flu vaccination.  In addition, according to CDC 
(2013b), young people between 18 and 49 years old had the lowest flu vaccination coverage 
during 2012 – 2013 season (56.6% of people 6 months – 17 years, 31.1 % of people 18 – 49 
years, 45.1 % of people 50 – 64 years, and 66.2 % of people over 65 years were vaccinated).   
Because young people had low vaccination rate, this study focused on why young people 
have lower risk perceptions of the flu vaccination and lower rates of the flu vaccination.  Also, 
this study tested how health campaigns could persuade young people to get the flu vaccination.  
This study invited 92 undergraduate classes at Bowling Green State University.  However, only 
18 class instructors accepted the invitation.  Three of them had more than 2 classes and allowed 
me to assemble participants in their multiple classes.  Ultimately, twenty-five classes in total 
were recruited to participate in this online experiment.  
Manipulated Message Framing Stimuli 
Compton and Pfau (2005) suggested that future inoculation research should consider both 
theoretical development and new applications for inoculation in health and consumer behaviors.  
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Consequently, this study considered theoretical development as well as health content 
applications for inoculation.  In addition, inoculation messages consisted of a refutational 
defense message and a supportive defense message.  The supportive defense compromised of 
arguments that supported beliefs and contained no threats.  That is, supportive treatments 
provided reasons for supporting an attitude.  However, refutational treatments included 
arguments against initial attitudes and refutations of the initial attitudes.  The refutational defense 
included threat and several arguments against the beliefs, but not so strong.  The refutational 
defense was also related to the subsequent attacks against the beliefs (McGuire, 1961; 1964; 
McGuire & Papageorgis, 1962; Papageorgis & McGuire, 1961).  McGuire (1961, 1962, 1964), 
and McGuire and Papageorgis (1961) found that supportive treatments were not effective in 
protecting attitudes against future attacks.  However, they found that refutational treatments 
significantly conferred resistance.  Therefore, this study manipulated messages which comprised 
the most common myths about the flu vaccination from Borton (1998), Jones et al. (2004), and 
Zingg and Siegrist (2012).  For example, this study used the myths such as I do not need to get 
flu shot every year; I got the flu from my shot last year; and the flu vaccination can cause serious 
harm.  This study also provided counterarguments against these existing myths.  Furthermore, an 
attack message was based on information about the side effects of the flu vaccination in the CDC 
and statistics reports in the Health Resources and Services Administration.   
Heuristic-Systematic Message Stimuli Operationalization  
This study provided two different message types: systematic information messages and 
heuristic information messages.  First, systematic information processing (the analytic system) 
used algorithms and normative rules, such as probability calculus, formal logic, and risk 
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assessment.  This study provided probability of risks and specifically scientific information about 
the flu vaccination and flu.  For instance, this study addressed systematic information such as  
… scientists and public health experts came to recognize that the flu can cause 
severe illness and even death for anyone.  In fact, influenza is among the most 
common respiratory illnesses in the United States, infecting millions of people 
every flu season.  …  In 2012, the CDC reported that the flu can cause high fever, 
pneumonia, diarrhea, seizures, and in some cases can lead to death.  Vaccination 
leads to an average 42% reduction in influenza mortality among all age groups. … 
The second was heuristic information (the experiential system) which used intuitive 
feelings.  The heuristic information messages encoded risks as images, metaphors, and narratives 
which in turn affect feelings (Slovic et al., 2004).  This study provided metaphors and narratives 
about flu and the flu vaccination.  For example, this study stated that  
… Many people die from different kinds of cancer and the flu.  In addition, a lot 
of people are hospitalized due to flu infections. … The flu can result in mild to 
severe illness, and in some cases it can lead to death.  The flu can also complicate 
existing illnesses and flu seasons are often unpredictable.  Influenza vaccination 
can reduced severe influenza symptoms among all age groups. …    
In addition, people estimated frequencies differently for new events.  Some people 
overestimated the small number of frequency risks, while other people underestimated the large 
number of frequency risks (Evans, Bostrom, Johnston, Fisher, & Stoto, 1997).  For example, 
people significantly overestimated causes of death such as cancer and homicide, whereas they 
underestimated the number of deaths caused from flu, diabetes, and asthma.  At the same time, 
although people overestimated the number of deaths from accidents, they underestimated the 
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number of deaths from disease (Sunstein, 2002).  Overall, even though people may be exposed to 
scientific facts about flu and higher numbers of flu illness and death rates, some people may 
underestimate the facts and numbers, while other people may overestimate them.  Therefore, 
framing messages focused on the number of flu illness, death rates, preventive methods, and 
efficacy of the flu vaccination with heuristic processing and systematic processing (see Appendix 
H).  
Information Sources 
The CDC is one of the major divisions of the Department of Health and Human Services 
in the United States.  Indeed, the CDC deals with public health concerns and the detection and 
prevention of human viruses and diseases affecting human health (CDC, 2013a).  Therefore, this 
study manipulated messages using CDC information.  
Expert source 
For an expert source, this study manipulated risk information coming from a doctor in the 
Wood County Hospital website.  This is because a doctor (physician) is a professional practicing 
medicine related to human health.  Physicians are able to obtain and deliver medical information 
from research findings and the CDC announcements.  Wood County Hospital is a major hospital 
in Bowling Green, Ohio.  Hence, this study designed a web page of an expert source using Wood 
Country Hospital website displays and images.   
Non-expert source 
This study displayed risk information coming from an unknown individual in WordPress 
blog site as a non-expert source. This is because an unknown individual do not have professional 
knowledge of flu and do not engage in the professional practice of medicine.  Hence, this study 
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manipulated a message about which a non-expert (an unknown individual) discussed flu 
information from the CDC.  
Pre-testing Questionnaires 
An initial version of the questionnaire was pretested with a convenience sample of 23 
college age students.  The pretest was designed to detect any possible format, wording, and 
measurement problems and to make sure that respondents understand the instructions, questions, 
and scales.  The pretest was conducted to verify the validity of heuristic-systematic information 
messages.  In addition, respondents of the pretest were asked to provide feedback on how long it 
takes to complete the questionnaire, as well as the completion difficulty, by writing comments at 
the bottom of the questionnaire.  Based on such feedback, the questionnaire’s format and 
wording were modified.  However, this pre-test was not included in the analysis of this study.  
Measurement 
Media Exposure 
 Respondents estimated their media exposure.  Media exposure was asked with four 
questions: how often do you watch TV news?; how often do you watch TV health channels?; 
how often do you read online news (e.g., newyorktimes.com, usatoday.com, etc)?; and how often 
do you used the Internet  in order to seek health information (e.g., WebMD.com, cdc.gov, etc).  
In answering these items, respondents checked a number 1 (never), 2 (once a month or less), 3 
(once a week), 4 (several times a week) and 5 (almost daily).  The questions were based on 
Neuwirth and his colleagues’ study (2002).  
Knowledge of the Flu Vaccination  
 Participants were asked 11 questions about their flu vaccination knowledge: (1) The flu 
shot is not necessary as flu can be treated – answer is incorrect; (2) without broadly applied 
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vaccine programs, smallpox would still exist – answer is correct; (3) the efficacy of vaccines has 
been proven – answer is correct; (4) children would be more resistant to illness if they were not 
always vaccinated against all diseases – answer is incorrect; (5) diseases like autism, multiple 
sclerosis and diabetes might be triggered through vaccinations – answer is incorrect; (6) the 
immune system of children is not overloaded because of many vaccinations – answer is correct; 
(7) many vaccinations are administered too early, so that the body’s own immune system has no 
possibility to develop – answer is incorrect; (8) the amounts of the chemicals used in vaccines 
are not dangerous for humans – answer is correct; (9) vaccinations increases the occurrences of 
allergies – answer is incorrect; (10) by means of genetic technology, vaccinations that cause 
fewer side effects can be produced – answer is correct; and (11) vaccinations cannot generate the 
disease they are meant to prevent – answer is correct.  These 11 items were based on Zingg and 
Ziegrist’s study (2012).  The knowledge items were agree, disagree, and do not know.   
Attitude toward the Stimuli Messages 
 This study adopted two trust factors: cognitive and affective.  Cognitive trust in the 
stimuli message was asked through 12 adjectival items: well-informed, professional, accurate, 
qualified, experienced, trustworthy, objective, credible, reliable, capable, effective, and rational.  
Affective trust in the stimuli message was asked through 11 adjectival items: empathetic, open-
minded, personal, willing to listen, interested in my well-being, attentive to my interest, 
unquestionable, indubitable, emotionally invested, candid, and warm.  Responses were assessed 
on 5-Likert scale from 1 (strongly disagree) to 5 (strongly agree).  These adjectival items were 
based on Koh and Sundar’s study (2010).   
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For this variable, respondents estimated how dangerous they perceived flu to be. Risk 
perception was measured by twelve statements: (1) I think risks associated with influenza are too 
high; (2) I think influenza is a big danger for my family, friends, and colleagues; (3) I do not 
worry about dangers associated with influenza; (4) Influenza risks should not be over-
dramatized; (5) There is not enough knowledge about possible health risk associated with 
influenza; and (6) I’m more likely to get flu than other people (these six items are based on 
previous research; Prati et al., 2012; Siegrist, Cvetkovich, & Roth, 2000); (7) Flu threatens 
public safety; (8) I think the chances of getting flu are very low; (9) I think people experience 
minor pain when they get flu; (10) I think many people suffer from flu every year; (11) I think 
the chance of dying from flu are very low; (12) I think many people die from flu every year.  In 
answering these items, respondents checked a number between 1 (strongly disagree) and 5 
(strongly agree) that best reflected their level of agreement with each of the five statements.  A 
higher score indicated higher perceived risk of flu illness.  
Benefit Perception of the Flu Vaccination 
Respondents estimated benefit perception of the flu vaccination.  Benefit perception of 
the flu vaccination was measured by asking: “I am willing to get a flu vaccine,” “If I don’t get 
vaccinated, I will probably get the flu,” “I feel that getting a flu shot is a wise thing to do” 
“Without the flu vaccination, people would be faced with a flu crisis,” and “I think that media 
should inform people about the benefits of the flu vaccination.”  These five statements were 
based on previous research conducted by Siegrist et al. (2000) and Zimmerman et al. (2003).  A 
higher score indicated higher perceived benefits of the flu vaccination.   
Risk Perception of Flu Illness 
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Respondents estimated risk perception of the flu vaccination.  Risk perception of the flu 
vaccination was measured by asking: “I think a flu shot causes flu,” “I worry about side effects 
from the flu shot,” “I feel that a flu shot will not prevent flu.”  These three statements were based 
on Zimmerman and his colleagues’ study (2003).  Responses were assessed on 5-Likert scale 
from 1 (strongly disagree) to 5 (strongly agree).  The higher scored on the scale, the higher 
participants’ perceived risk of the flu vaccination. 
Attitude toward an Attack Message  
 Resistance against an attack message was measured by attitude toward an attack message. 
The attitudes were assessed using a general attitude measurement consisting of seven bipolar 
adjective pairs: positive/ negative, good/ bad, acceptable/ unacceptable, right/ wrong, wise/ 
foolish, desirable/undesirable, and comfortable/uncomfortable ranging from 1 (strongly disagree) 
to 5 (strongly agree).  These seven items have been used in Pfau and his colleagues’ studies 
(2004, 2005, 2009).  Higher numbers indicated more negative attitudes toward a message which 
mean higher resistance against an attack message.   
Intention of the Flu Vaccination 
This variable was measured by one question: “How likely is it that you will receive the 
flu vaccine in the future?”  For answering this item, respondents answered between 1 (very 
unlikely) and 5 (very likely) that best reflected their level of agreement with the question.  
Higher score indicated higher intention to get the flu vaccination.   
Past Flu Vaccination 
Past flu vaccination history was asked through one question.  The item was measure by 
asking “have you received a flu shot in the previous 5 years?”  If respondents checked yes, the 
question led them to check which year(s) they had a flu shot in the previous 5 years (I had a flu 
Risk Perception of the Flu Vaccination 
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shot in 2013 – 2012, 2012 – 2011, 2011 – 2010, 2010 – 2009, and 2009 –2008).  This question 
also can provide the pattern of the flu vaccination rate after the H1N1 epidemic that occurred in 
2009.  
Demographic Variables 
Five demographic characteristics were measured.  Age was asked with an open-ended 
question.  Information about sex, education, race, marital status, and insurance status were 
collected through closed-ended questions.  All targets were undergraduate students.  Thus, this 
study asked participants’ class rank with six categories: freshman, sophomore, junior, senior, 
graduate, and other.  Race/ethnicity was asked with six categories: African-American, Asian, 
Caucasian, Hispanic, Native American, and Other.  Marital status was asked with five categories: 
Single, married, widowed, divorced/separated, and other.  In addition, the CDC (2012a) reported 
higher rates of the flu vaccination among children (6 months – 17 years) than adults (Over 18 
years).  This result showed that getting the flu vaccination may be related to having children.  
Thus, this study asked respondents to provide their number of children even though they were 
undergraduate students.  Finally, this study included a question about having health insurance. 
Insurance types were asked with 7 categories: private health insurance offered through an 
employer, union, or educational institution, Medicare, Medicaid or some other type of state 
medical assistance for low-income people, private health insurance paid by the individual, health 
insurance through any other source, including military or veteran’s coverage, other, and I do not 
have health insurance.  
Strategies for Statistical Analysis 
This study was constructed using the SPSS program data analysis.  The level of 
significance determines how means are different.  Behavioral science setting used α = .05 or α 
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= .01, but some research accept α = .10 (Mertler & Vannatta, 2010).  This study selected the .05 
criterion for the level of significance (α).  This study also included data which had the .10 
criterion for the level of significance (α) in order to interpret findings.  This is because the .10 
criterion for α can increase chance or reject a null hypothesis (Mertler & Vannatta, 2010).  To 
test the data, this study conducted the routine pre-analysis data-screening procedures.  This study 
screened data to identify missing data, outliers, and normality.   
The first research question and hypotheses addressed the relationship between media 
usage and risk perceptions.  In order to test the first research question and set of hypotheses, one-
way analysis of variance (one-way ANOVA) was conducted with independent variables (the 
level of TV news exposure, TV health channels exposure, Internet news usage, and Internet 
health information usage) and dependent variables (risk perception of flu illness, benefit 
perception of the flu vaccination, and risk perception of the flu vaccination).   
The second research question and hypotheses stated the relationship between risk 
perception of flu illness and perception of the flu vaccination.  To examine the second research 
questions and hypotheses, this study used one-way analysis of variance (one-way ANOVA) with 
the level of risk perception of flu illness as an independent variable, and benefit perception of the 
flu vaccination and risk perception of the flu vaccination as dependent variables.  
The third set of research questions and hypotheses investigated the effects of heuristic-
systematic messages.  To test the third research question and hypotheses, a t-test was conducted 
with independent variables (two groups: a heuristic message vs. a systematic message) and 
dependent variable (risk perception of flu illness, benefit perception of the flu vaccination, risk 
perception of the flu vaccination, and intention to get the flu vaccination).   
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The fourth research question and hypotheses tested the effects of expert and non-expert 
sources.  To test the fourth research question and hypotheses, this study applied a t-test with 
independent variables (two groups: expert source vs. non-expert source) and dependent variables 
(risk perception of flu illness, benefit perception of the flu vaccination, risk perception of the flu 
vaccination, and intention to get the flu vaccination).   
The fifth research question and hypotheses posited interaction effects between heuristic-
systematic messages and expert and non-expert sources.  The fifth research question and 
hypotheses was tested using the univariate analysis of variance (ANOVA) with four groups 
based on different types of manipulated messages as independent variables and risk perception of 
flu illness, benefit perception of the flu vaccination, risk perception of the flu vaccination, and 
intention to get the flu vaccination as dependent variables.  
The sixth research questions and hypotheses addressed effects of inoculation messages on 
individuals’ resistance against an attack message.  The sixth research question and hypotheses 
used the factorial ANOVA with four groups based on different types of manipulated message as 
independent variables and resistance against an attack message as dependent variables.   
The seventh research questions and hypotheses determined the effects of an inoculation 
treatment.  The seventh research question and hypotheses was conducted with a two-way 
Repeated-Measures ANOVA with independent variables (four groups based on different types of 
manipulated messages) and dependent variables (the differences of risk perception of flu illness, 
benefit perception of the flu vaccination, and risk perception of the flu vaccination from Phase 1 
to Phase 2).   
 The eighth research question and hypotheses was conducted a two-way Repeated-
Measures ANOVA with four groups based on different types of manipulated messages as 
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independent variables and the differences of intention to get the flu vaccination from Phase 1 to 
Phase 2 as dependent variables.   
 The ninth research question measured perception of side effects about the flu vaccination 
with two open-ended questions.  This study used the content analysis.   
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CHAPTER V. RESULTS 
Descriptive Results 
Manipulation Check  
This study was conducted at Bowling Green State University (BGSU) in Ohio, a mid-size 
Mid-Western University.  Seventeen university instructors (25 classes) allowed their students to 
participate in both Phase 1 and Phase 2 online experiments upon my request.  A total of 316 
participants completed the experiment in Phase 1 and 243 participants (76.9%) of the 316 
completed the experiment in Phase 2.  That is, 73 (23.1%) participants dropped from the study 
after completing the Phase 1 experiment.  Of the 243 participants who finished both Phase 1 and 
Phase 2, 65 participants were removed from the final analysis since they failed the manipulation 
check.  The manipulation check was determined by whether participants understood the facts in 
the stimulus message related to the manipulation (Singleton & Straits, 2004).  Therefore, the 
manipulation check was conducted to ensure the tone (systematic or heuristic) perceptions of the 
initial messages triggered by the experimental stimuli.  
 For the manipulation check, participants were asked one 5-point Likert-type question 
designed to measure how they perceived the systematic messages about flu and the flu 
vaccination.  Participants who received the systematic messages were included in the final 
analysis only if their manipulated score was greater than or equal to three, meaning that these 
participants agreed that the systematic messages were perceived as objective.  Furthermore, 
participants were asked one 5-point Likert-type question designed to measure how they 
perceived the heuristic messages about flu and the flu vaccination.  Participants who received the 
heuristic messages were included in the final analysis only if their manipulated score was greater 
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than or equal to three, meaning that these participants agreed that the heuristic messages included 
affection.   
 In all, 178 participants (73.25%) out of the original 243 participants successfully passed 
the manipulation checks and were included in the final analysis.  Of 178 participants, 42 (23.6%) 
participants received a heuristic message coming from an expert source.  Thirty eight (21.3%) 
participants received a heuristic message coming from a non-expert source.  Fifty one (28.7%) 
participants received a systematic message coming from an expert source.  Forty seven (26.4%) 
participants received a systematic message coming from a non-expert source.   
Basic Demographic Characteristics of the Participants 
 In total, 178 participants completed the experiment and passed the manipulation checks.  
Of those that completed the experiment, 44.9% (n = 80) identified themselves as a male, while 
55.1% (n = 98) identified themselves as a female (see Table 2).  Their average age was 20.  
  
Table 2 
Descriptive Statistics for Sex 
Sex n %  
Male 80 44.9 
Female 98 55.1 
Total 178 100 
Note. N = 178 
 
The ethnicity/race was rather homogenous as 81.5% (n = 145) of participants identified 
themselves as Caucasian.  However, this population matched with BGSU students’ population.  
A total of 13.5% (n = 24) of participants reported themselves as African-American.  A total of 
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2.2% (n = 4) of participants were Asian.  A total of 1.7% (n = 3) was Hispanic, and 1.1% (n = 2) 
of participants checked other for their ethnicity/race category (see Table 3).  
 
Table 3  
Descriptive Statistics for Ethnicity/Race 
Ethnicity/Race n % 
African-American 24 13.5 
Asian 4 2.2 
Caucasian 145 81.5 
Hispanic 3 1.7 
Other 2 1.1 
Total 178 100 
Note. N = 178 
  
For residence type, 21.3% (n = 38) of participants indicated that they live in a house.  A 
total of 30.9% (n = 55) of participants reported that they live in an apartment/townhome and 
43.3% (n = 77) of participants live in dorm/residential hall (see Table 4). 
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Table 4 
Descriptive Statistics for Residence Type 
Residence Type n % 
House 38 21.3 
Apartment/Townhome 55 30.9 
Dorm/Residential Hall 77 43.3 
Other 8 4.5 
Total 178 100 
 Note. N = 178 
 
Participants were also asked to provide the number of residents who live with them.   
Only 14.6% (n = 26) of participants live alone.  A total of 21.3% (n = 38) of participants have 
one roommate, 11.2% (n = 20) of participants have two roommates, 15.7% (n = 28) of 
participants have three roommates, 9.6% (n = 17) of participants have four roommates, and 
27.5% (n = 49) of participants have more than 5 roommates (see Table 5).   
 
Table 5  
Descriptive Statistics for the Number of People Who Live with Them 
Number of Residents n % 
0 26 14.6 
1 38 21.3 
2 20 11.2 
3 28 15.7 
4 17 9.6 
More than 5 49 27.5 
Total 178 100 
Note. N = 178 
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Participants were asked to provide their health insurance type.  Of those that completed 
the experiment, 65.5% (n = 117) of participants had private health insurance offered through an 
employer, union, or education institution.  Also, 7.9% (n = 14) had Medicaid or some other type 
of state medical assistance for low-income people, 14% (n = 25) had private health insurance 
paid by the individual, and 6.2% (n = 11) had health insurance through any other source, 
including military or veteran’s coverage.  However, two participants reported that they do not 
have health insurance (see Table 6).  
 
Table 6  
Descriptive Statistics for Health Insurance Type 
Health Insurance Type n % 
Private health insurance offered through an employer, union, or 
educational institution 
117 65.7 
Medicaid or some other type of state medical assistance for low-
income people 
14 7.9 
Private health insurance paid by the individual 25 14.0 
Health insurance through any other source, including military or 
veteran’s coverage 
11 6.2 
Other 9 5.1 
I do not have health insurance  2 1.1 
Total 178 100 
 Note. N = 178 
  
In terms of the flu vaccination, 51.7% (n = 92) of participants have received a flu shot in 
the previous 5 years.  Participants were also asked to provide when they had a flu shot in the 
previous 5 years.  Forty nine participants (27.5%) got a flu shot during the 2008 – 2009 season.  
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Fifty one participants (28.7%) received a flu vaccination during the 2009 – 2010 season.  Fifty 
two participants (29.2%) indicated that they got a flu shot during the 2010 – 2011 season.  Thirty 
nine participants (21.9%) received a flu shot during the 2011 – 2012 season.  Only seventeen 
participants (9.6%) reported that they got a flu shot during the 2012 – 2013 season (see Table 7).  
Following the 2010 – 2011 season, flu vaccination rates have rapidly decreased (see Figure 6).  It 
could be due to H1N1 flu being perceived as a serious threat among the previous seasons and 
this perception disappeared during the recent seasons between 2011 and 2013.  Also, one of the 
potential interpretations could be due to parents who took them to get a flu vaccination, 
considering participants’ age.  Since participants have attended college, they may no longer get 
the flu vaccination.   
The flu vaccination rates can also be related to the flu activity.  If the number of the flu 
death was high, the flu vaccination rates increased in the following flu season.  For example, 
2011 – 2012 season had lower death rate (number of deaths reported = 35), the flu vaccination 
rates had decreased in the 2012 – 2013 season comparing the 2011 – 2012 (CDC, 2014b).  
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Table 7  
Descriptive Statistics for the Flu Vaccination Rates among Participants 
Flu Seasons n % 
National Flu Vaccination Rates  
(%, ≥18 years Adults) 
2008 – 2009 Season 49 27.5 40.5 
2009 – 2010 Season 51 28.7 40.4 
2010 – 2011 Season 52 29.2 40.5 
2011 – 2012 Season 39 21.9 38.8 
2012 – 2013 Season 17 9.6 41.5 
Note. N = 178 
 
 
Figure 6. Flu Vaccination Rates among Participants between 2008 and 2013 
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Participants were also asked whether they have ever had a bad reaction or side effects 
from a flu shot in the past.  Among participants who have received a flu shot in the previous 5 
year (n = 92), two thirds (65.2%, n = 60) of participants reported that they did not have a bad 
reaction to the flu shot in the past.  In addition, no one had any severe side effect reactions to the 
flu shot in their past.  Only 5.4% (n = 5) of participants indicated that they had symptoms from 
the flu shot in the past.  Some of participants (8.7%, n = 8) had a very minor reaction of the flu 
shot and 4.3% (n = 4) of participants had a minor reaction to the flu shot in the past (see Table 
8).  Comparing CDC information, 809,000,000 people in US received the flu vaccination during 
2006 – 2012.  Among them, 688 people (0.000085 %) needed compensation during 7 years.  
Those people were injured from the flu vaccination, filed a claim and were paid for the 
compensation (HRSA, 2013).  Bad vaccine reaction rate was high among the student participants 
in the sample compared to the HRSA report.  It could be that participants may just perceive that 
they had a reaction from the flu vaccination without real influences from the vaccine.  These 
feeling may result from risk perception of the flu vaccination or effects of acquaintances’ 
experiences.  
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Table 8  
Descriptive Statistics for the Reaction to a Flu Vaccination 
Reaction to a Flu Vaccination n % 
No bad reaction 60 65.2 
Very bad 0 0 
Bad 5 5.4 
Neutral 15 16.3 
Mild 4 4.3 
Very mild 8 8.7 
Total 92 100 
Note. N = 178 
 
Knowledge of the Flu Vaccination 
This study asked 11 questions regarding their flu vaccination knowledge: (1) The flu shot 
is not necessary as the flu can be treated (answer is incorrect); (2) without broadly applied 
vaccine programs, smallpox would still exist (answer is correct); (3) the efficacy of vaccines has 
been proven (answer is correct); (4) children would be more resistant to illness if they were not 
always vaccinated against all diseases (answer is incorrect); (5) diseases like autism, multiple 
sclerosis and diabetes might be triggered through vaccinations (answer is incorrect); (6) the 
immune system of children is not overloaded because of many vaccinations (answer is correct); 
(7) many vaccinations are administered too early, so that the body’s own immune system has no 
possibility to develop (answer is incorrect); (8) the amounts of the chemicals used in vaccines are 
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not dangerous for humans (answer is correct); (9) vaccinations increases the occurrences of 
allergies (answer is incorrect); (10) by means of genetic technology, vaccinations that feature 
fewer side effects can be produced (answer is correct); and (11) vaccination cannot generate the 
disease they are meant to prevent (answer is correct; Zingg & Ziegrist, 2012).  The knowledge 
items were coded 1 to represent correct answers, coded 0 to represent incorrect answers, and “do 
not know.”  Knowledge of the flu vaccination was the total scores of participants’ correct 
answers.   
Among all participants (n = 178), only three participants (1.7%) correctly answered all 
11 questions about knowledge of the flu vaccination.  On the other hand, 15 participants 
incorrectly answered all questions about knowledge of the flu vaccination (see Table 9).  About 
76% of participants provided wrong answers about knowledge of the flu vaccination in more 
than half the questions.  In addition, the mean for knowledge of the flu vaccination scored four 
(M = 4.04, SD = 2.59), meaning that most participants did not correctly answer more than half of 
the questions about knowledge of the flu vaccination.  Zigg and Siegrist’s study (2012) also 
indicated that the average of knowledge of the flu vaccination scored 4.2 among participants. 
Participants in this study had a slightly lower level of knowledge comparable to Zigg and 
Siegrist’s research.  
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Table 9  
Descriptive Statistics for Knowledge of the Flu Vaccination 
Number of Correct Answers n % Cumulative % 
0 15 8.4 8.4 
1 12 6.7 15.2 
2 26 14.6 29.8 
3 31 17.4 47.2 
4 25 14 61.2 
5 26 14.6 75.8 
6 7 3.9 79.8 
7 17 9.6 89.3 
8 8 4.5 93.8 
9 6 3.4 97.2 
10 2 1.1 98.3 
11 3 1.7 100 
Total (N) 178 100  
 
Note. N = 178, M = 4.03, SD = 2.59 
  
 The interesting result is that 20 participants (11.24%) agreed with one item: diseases like 
autism, multiple sclerosis and diabetes might be triggered through vaccinations.  Ninety-three 
participants responded that they did not know about it.  Because of this fear of the flu 
vaccination, participants may not get the flu vaccination.   
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Results of Factor Analysis for Variables 
Risk Perception of Flu Illness in Phase 1 
Using a 5-point Likert-type scale with 1 representing “strongly disagree” and 5 coded as 
“strongly agree,” participants were asked 17 questions to rate their risk perception about flu 
illness.  Two factor analyses were conducted to determine risk perception of flu illness and the 
flu mortality perception.  The flu illness risk perception measured how much people perceive flu 
illness.  The flu mortality perception was determined by how much people perceived mortality 
from flu.  First, this study determined risk perception of flu illness based on the following 5 
items: (1) I think risks associated with influenza are too high; (2) I think influenza is a big danger 
for my family, friends, and colleagues; (3) I do not worry about dangers associate with influenza; 
(4) I’m more likely to get flu than other people (Prati et al., 2012; Siegrist et al., 2000); and (5) I 
think people experience minor pain when they get flu.  Principal components analysis was 
conducted utilizing a varimax rotation.  Because analysis result criteria indicated that two 
components were fit for further analysis, a confirmatory factor analysis was conducted with 
those retained two components.   
After varimax rotation, the first confirmatory component factor analysis showed 
discriminant validity of the three items (I think risks associated with influenza are too high; I 
think influenza is a big danger for my family, friends, and colleagues; and I do not worry about 
dangers associate with influenza) and reliable (Cronbach Alpha = .69, see Table 10).  
Component 1 was named risk perception of flu illness.  The second confirmatory component 
factor analysis was conducted with two items (I’m more likely to get flu than other people, and I 
think people experience minor pain when they get flu).   However, because reliability score of 
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the components was low, the second factor was dropped from the analysis.  This study utilized a 
single factor as risk perception of flu illness with three items.   
 
Table 10  
Component Loadings of Risk Perception of Flu Illness 
 Factor Loading  
Item 1 2 α 
Component 1: Risk Perception of Flu Illness   .69 
I think influenza is a big danger for my family, friends, and 
colleagues 
.82 .06  
I think risks associated with influenza are too high .75 .16  
I do not worry about dangers associate with influenza .73 -.18  
    
Component 2: Risk Perception of Minor Flu Illness    
I think people experience minor pain when they get flu .28 .78  
I’m more likely to get flu than other people .42 .59  
Note. N = 178 
 
Second, this study determined risk perception of public flu illness based on the following 
seven items: (1) Influenza risks should not be over-dramatized; (2) There is not enough 
knowledge about possible health risk associated with influenza; (Prati et al., 2012; Siegrist et al., 
2000); (3) The flu threatens public safety; (4) I think the chances of getting flu are very low; (5) I 
think the chances of dying from flu are very low; (6) I think many people suffer from flu every 
year; and (7) I think many people die from flu every year.  Confirmatory components analysis 
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was conducted utilizing a varimax rotation.  Criteria of factor analysis indicated that retaining 
two components should be investigated.  Thus, a confirmatory factor analysis was conducted 
with remaining two components with the varimax rotation.   
The first factor showed discriminant validity of the two items (I think the chances of 
dying from flu are very low, and I think many people die from flu every year) and reliability 
(Cronbach Alpha = .65, see Table 11).  Component 1 was named flu mortality risk perception.  
The second confirmatory component factor analysis showed discriminant validity of the two 
items (there is not enough knowledge about possible health risk associated with influenza, and I 
think many people suffer from the flu every year).  Due to low reliability score, the second 
confirmatory component factor analysis was not included in the analysis.   
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Table 11  
Component Loadings of Risk Perception of the Public Flu Illness 
 Factor Loading  
Item 1 2 α 
Component 1: Flu Mortality Risk Perception   .65 
I think the chances of dying from flu are very low  .83 -.11  
I think many people die from flu every year .74 .08  
I think the chances of getting flu are very low .59 .26  
Flu threatens public safety .54 .38  
Influenza risks should not be over-dramatized  .41 .34  
    
Component 2     
There is not enough knowledge about possible health risk 
associated with influenza 
-.11 .83  
I think many people suffer from flu every year .31 .56  
Note. N = 178 
 
  
93 
 
 
Perception of the Flu Vaccination in Phase 1 
Using a 5-point Likert-type scale with 1 representing “strongly disagree” and 5 coded as 
“strongly agree,” participants were asked to rate their perception about the flu vaccination.  
Factor analysis was conducted to determine risk perception and benefit perception of the flu 
vaccination on the following eight items: (1) I am willing to get a flu vaccine; (2) If I don’t get 
vaccinated, I will probably get flu; (3) I feel that getting a flu shot is a wise thing to do; (4) 
Without the flu vaccination, people would be faced with a flu crisis; (5) I think that the media 
should inform people about the benefits of the flu vaccination (as benefit perception of the flu 
vaccination); (6) I think the flu shot causes flu; (7) I worry about the side effects from the flu 
shot; and (8) I feel that a flu shot will not prevent the flu (as risk perception of the flu 
vaccination).  In order to conduct principal components analysis, a varimax rotation was 
conducted.  Criteria of factor analysis indicated that retaining two components showed potential.  
The retained two components were analyzed with confirmatory factor analysis using varimax 
rotation. 
After rotation, the first confirmatory component factor analysis showed discriminant 
validity of the three items (I am willing to get a flu vaccine; I feel that getting a flu shot is a wise 
thing to do; Without the flu vaccination, people would be face with a flu crisis) and reliability 
(Cronbach Alpha = .74).  The first component was labeled flu vaccination benefit perception.  
The second confirmatory component factor analysis showed discriminant validity of the three 
items (I think the flu shot causes flu; I worry about side effects from the flu shot; I feel that a flu 
shot will not prevent flu) and reliable (Cronbach Alpha = .75).  The second component was 
named flu vaccination risk perception (see Table 12).    
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Table 12  
Component Loadings of Perception of the Flu Vaccination 
 Factor Loading  
Item 1 2 α 
Component 1: Flu Vaccination Benefit Perception   .74 
I feel that getting a flu shot is a wise thing to do .80 -.40  
Without the flu vaccination, people would be faced 
with a flu crisis 
.75 .13  
I am willing to get the flu vaccine .69 -.43  
I think that media should inform people about the 
benefits of the flu vaccination 
.64 .02  
If I don’t get vaccinated, I will probably get flu .57 .17  
    
Component 2: Flu Vaccination Risk Perception   .75 
I worry about side effects from the flu shot .33 .87  
I think a flu shot causes flu -.06 .85  
I feel that a flu shot will not prevent flu -.39 .63  
Note. N = 178 
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Risk Perception of Flu Illness in Phase 2 
In Phase 2, participants were asked to rate their risk perception about flu illness with the 
same questions in Phase 1.  As in Phase 1, two factor analysis were conducted to determine risk 
perception of flu illness and risk perception of public flu illness.  Indeed, five items for risk 
perception of flu illness were the same as in Phase 1.  The confirmatory factor analysis also was 
conducted with the retained two components with the varimax rotation.   
After rotation, the first confirmatory component factor analysis showed discriminant 
validity of the three items (I think risks associated with influenza are too high; I think influenza 
is a big danger for my family, friends, and colleagues; and I do not worry about dangers 
associate with influenza).  The reliability score was adequate (Cronbach Alpha = .62, see Table 
13).  Component 1 was named risk perception of flu illness like Phase 1.  Similar to the Phase 1 
items, only one latent variable was created based on risk perception of flu illness. 
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Table 13  
Component Loadings of Risk Perception of Flu Illness in Phase 2 
 Factor Loading  
Item 1 2 α 
Component 1: Risk Perception of Flu Illness   .62 
I think influenza is a big danger for my family, friends, 
and colleagues 
.79 .13  
I think risks associated with influenza are too high .78 -.34  
I do not worry about dangers associate with influenza .61 .25  
I’m more likely to get flu than other people .54 .22  
    
Component 2    
I think people experience minor pain when they get the flu .13 .92  
Note. N = 178 
 
Second, this study determined seven items for risk perception of the public flu illness in 
Phase 2.  Severn items were the same with Phase 1.  Similar to Phase 1, principal components 
factor analysis was conducted, and this study utilized a varimax rotation.  Criteria showed that 
retaining two components should be investigated.  Thus, confirmatory factor components 
analysis was conducted with the retained two components with the varimax rotation.   
After rotation, the first confirmatory component factor analysis showed discriminant 
validity of the two items (I think the chances of dying from flu are very low, and I think many 
people die from flu every year) and reliability (Cronbach Alpha = .51, see Table 14).  Although 
the reliability score was low at Phase 2, the Phase 1 factor analysis showed higher score and the 
97 
 
 
face validity of the questions was good.  This variable was kept in this study.  Component 1 was 
named flu mortality risk perception.  The second confirmatory component factor analysis 
showed discriminant validity of the three items (There is not enough knowledge about possible 
health risk associated with influenza; I think many people suffer from the flu every year; and I 
think the chances of getting the flu are very low) with low reliability score.  Considering 
consistency with Phase 1 and component loading scores, the second confirmatory component 
factor analysis was removed from the analysis.  
 
Table 14  
Component Loadings of Risk Perception of Public Flu Illness in Phase 2 
 Factor Loading  
Item 1 2 α 
Component 1: Risk Perception of Flu Mortality   .51 
I think the chances of dying from flu are very low  .80 -.01  
I think many people die from flu every year .60 -.05  
Flu threatens public safety  .57 .27  
Influenza risks should not be over-dramatized .53 -.03  
    
Component 2     
I think many people suffer from flu every year  .04 .68  
I think the chances of getting flu are very low  .37 .61  
There is not enough knowledge about possible health risk 
associated with influenza 
-.22 .56  
Note. N = 178 
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Perception of the Flu Vaccination in Phase 2 
In Phase 2, participants were asked to rate their perception about the flu vaccination with 
the same questions in Phase 1.  Factor analysis was conducted to determine eight items for risk 
perception and benefit perception of the flu vaccination with the same question of Phase 1.  
Principal components analysis was conducted utilizing a varimax rotation.  Criteria indicated that 
retaining two components should be investigated.  Thus, confirmatory factor was conducted to 
retain two components and applied the varimax rotation.   
After the rotation, the three items formed a factor based on the first confirmatory 
component factor analysis and showed a decent discriminant validity (I think the flu shot causes 
flu; I worry about side effects from the flu shot; I feel that a flu shot will not prevent flu), and the 
reliability score was good (Cronbach Alpha = .73).  The first component was named the flu 
vaccination risk perception.  The second confirmatory component factor analysis showed 
discriminant validity of the three items (without the flu vaccination, people would be face with a 
flu crisis; I feel that getting a flu shot is a wise thing to do; I am willing to get a flu vaccine) and 
reliable (Cronbach Alpha = .70).  The second component was labeled the flu vaccination benefit 
perception (see Table 15). 
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Table 15  
Component Loadings of Perception of the Flu Vaccination in Phase 2 
 Factor Loading  
Item 1 2 α 
Component 1: Flu Vaccination Risk Perception   .73 
     I worry about side effects from the flu shot .81 .06  
     I think a flu shot causes flu .80 .18  
     I feel that a flu shot will not prevent the flu .72 -.23  
    
Component 2: Flu Vaccination Benefit Perception    .70 
Without the flu vaccination, people would be faced 
with a flu crisis  
.11 .74  
I feel that getting a flu shot is a wise thing to do -.51 .69  
I am willing to get flu vaccine -.59 .62  
If I don’t get vaccinated, I will probably get the flu  -.07 .61  
I think that the media should inform people about the 
benefits of the flu vaccination 
.06 .60  
Note. N = 178 
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Taken together, a variable for risk perception of flu illness was computed at the mean of 
three items (I think risks associated with influenza are too high; I think influenza is a big danger 
for my family, friends, and colleagues; and I do not worry about dangers associate with 
influenza).  A variable for risk perception of the flu mortality was counted by the mean of two 
items (I think the chances of dying from flu are very low, and I think many people die from flu 
every year).  A variable for benefit perception of the flu vaccination was computed from the 
mean of three items (I am willing to get a flu vaccine; I feel that getting a flu shot is a wise thing 
to do; Without the flu vaccination, people would be faced with a flu crisis).  A variable for risk 
perception of the flu vaccination was counted from the mean of three items (I think the flu shot 
causes flu; I worry about side effects from the flu shot; I feel that a flu shot will not prevent flu).   
Results of Research Questions and Hypotheses 
Relationship between the Media and Risk Perception of Flu Illness 
The first research question was designed to measure the relationship between the media 
and risk perception of flu illness.  The first research question asked how the media affected risk 
perception of flu illness.  Using a 5-point Likert-type scale with 1 representing “never” and 5 
coded as “almost daily,” participants were asked to estimate their own level of media exposure, 
TV news, TV health channels, online news, and online health information.    
The hypothesis 1a stated that a higher level of TV news exposure led to higher risk 
perception of flu illness.  Based on the distribution of TV news exposure, the 5-point Likert-type 
scale recoded TV news exposure into three categories: low (n = 92), medium (n = 49), and high 
(n = 37) TV news exposure.  If their TV news score was 1 (never, n = 12) and 2 (once a month 
or less, n = 80), these participants were categorized as low TV news exposure.  If their TV news 
score was 3 (once a week, n = 49), they were classified as a medium TV news exposure.  If their 
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TV news score was 4 (several times a week, n = 28) and 5 (almost daily, n = 9), they were 
classified as high TV news exposure.   
The univariate analysis of variance (a one-way ANOVA) with TV news as the 
independent variable, and risk perception of flu illness and risk perception of flu mortality as the 
dependent variables was conducted.  The result showed that there was no differences between 
TV news and risk perception of flu illness, F(2, 175) = .14, p = n.s. (see Table 16), among three 
levels of TV news exposure: low (M = 2.92, SD = .80), medium (M = 2.99, SD = .70), and high 
(M = 2.95, SD = .70, see Table 17).  In addition, for risk perception of flu mortality, statistically 
significant differences, F(2, 175) = 1.23, p = n.s. (see Table 16), were not found among three 
levels of TV news exposure: low (M = 2.66, SD = .77), medium (M = 2.59, SD = .83), and high 
(M = 2.86, SD = .93, see Table 17).  Therefore, the result did not support H1a. 
  
Table 16  
One-Way Analysis of Variance for the Relationship between TV Media and Risk Perception of 
Flu Illness 
Variable and Source SS MS F(2, 175) p 
TV News     
     Risk Perception of Flu Illness .16 .08 .14 n.s. 
     Risk Perception of the Flu Mortality 1.67 .83 1.23 n.s. 
TV Health Channels     
     Risk Perception of Flu Illness 2.94 1.47 2.65 .07 
     Risk Perception of the Flu Mortality 12.64 6.32 10.31 .00 
Note. N = 178, n.s. = not significant 
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Table 17  
Means and Standard Deviations for TV News Exposure and Risk Perception of Flu Illness 
 TV News  TV Health Channels  
 
Low 
(n = 92) 
Medium 
(n = 49) 
High 
(n = 37) 
p 
Low 
(n = 90) 
Medium 
(n = 65) 
High 
(n = 23) 
p 
 M (SD) M (SD) M (SD)  M (SD) M (SD) M (SD)  
Flu Illness Risk 
Perception 
2.92 
(.80) 
2.99 
(.70) 
2.95 
(.70) 
n.s. 
2.81 
(.79) 
3.07 
(.69) 
3.07 
(.73) 
✝ 
Flu Mortality 
Risk Perception 
2.66 
(.77) 
2.59 
(.83) 
2.86 
(.93) 
n.s. 
2.44 
(.75) 
3.02 
(.81) 
2.67 
(.83) 
* 
Note. N = 178, ✝ p < .10, * p < .05, n.s. = not significant 
 
This study also tested the relationship between TV health channels exposure and risk 
perception of flu illness.  The 5-point Likert-type scale recoded TV health channels exposure 
into three categories: low (n = 90), medium (n = 65), and high (n = 23) TV health channel 
exposure.  If their TV health channels exposure score was 1 (never, n = 90), these participants 
were categorized as group as low TV health channel users.  If their TV health channels exposure 
score was 2 (once a month or less, n = 65), they were classified as group as medium TV health 
channels exposure.  If their TV health channels exposure score was 3 (once a week, n = 18), 4 
(several times a week, n = 5) and 5 (almost daily, n = 0), they were classified as high TV health 
channels exposure.     
A one-way ANOVA with TV health channel exposure as the independent variable, and 
risk perception of flu illness and risk perception of flu mortality as the dependent variables was 
conducted.  The result showed that there was a marginal difference between TV health channel 
exposure and risk perception of flu illness, F(2, 175) = 2.65, p < .10 (see Table 16), among three 
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levels of TV health channels exposure (see Table 17).  In order to clarify the differences among 
the three groups, this study conducted Scheffé’s post hoc tests.  The result of Scheffé post hoc 
comparisons showed that medium TV health channels exposure (M = 3.07, SD = .69) had higher 
risk perception of flu illness than low TV health channels exposure (M = 2.81, SD = .79, p < .10).  
However, there were no differences between low and high TV health channels and medium and 
high TV health channels exposure.   
In addition, for risk perception of the flu mortality, statistically significant differences, 
F(2, 175) = 10.31, p = .00 (see Table 16), were found among three levels of TV health channels 
exposure: low (M = 2.44, SD = .75), medium (M = 3.02, SD = .81), and high (M = 2.67, SD 
= .83, see Table 17).  The result of the Scheffé post hoc comparisons showed that medium TV 
health channels exposure (M = 3.02, SD = .81) had higher risk perception of flu mortality than 
low TV health channels exposure (M = 2.44, SD = .75, p < .05).  However, there were no 
differences between low and high TV health channels and medium and high TV health channels 
exposure.   
The hypothesis 1b predicted that TV health channels exposure led to higher benefit 
perception of the flu vaccination.  In order to test hypothesis 1b, a one-way ANOVA with TV 
health channel exposure as the independent variable, and benefit perception of the flu 
vaccination and risk perception of the flu vaccination as the dependent variables was conducted.  
The result of the ANOVA showed that the benefit perception of the flu vaccination was 
significantly different, F(2, 175) = 3.26, p < .05, see Table 18, among the level of TV health 
channel exposure: low (M = 3.04, SD = .85), medium (M = 3.36, SD = .72), and high (M = 3.30, 
SD = .81, see Table 19).  The mean of benefit perception of the flu vaccination among the three 
groups was compared based on the Scheffé post hoc tests.  Although the low number of 
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participants in high TV health channel exposure group makes it difficult to compare three 
groups, participants who were exposed to medium TV health channels (M = 3.36, SD = .72) had 
higher benefit perception of the flu vaccination than the low group (M = 3.04, SD = .85, p < .05).  
This study did not find differences between low and high TV health channels exposure and 
medium and high TV health channels exposure on benefit perception of flu illness and 
perception of the flu vaccination.  Higher TV health channel exposure could have caused 
information confusion and blur their decision making because TV health channel probably 
showed content both on positive and negative effects of the flu vaccination, especially side 
effects of the flu vaccination such as autism.  Hence, suitable TV health channel exposure may 
have the highest benefit perception of the flu vaccination.  Additionally, there were no 
differences between TV health channels exposure and risk perception of the flu vaccination, F(2, 
175) = 1.84, p = n.s., see Table 18, among three groups: low (M = 2.87, SD = .89), medium (M = 
2.60, SD = .89), high (M = 2.80, SD = .69, see Table 19).  Hence, the result partially supported 
H1b.    
 
  
105 
 
 
Table 18  
One-Way Analysis of Variance for the Relationship between TV Media and Perception of the Flu 
Vaccination 
Variable and Source SS MS F(2, 175) P 
TV Health Channels     
   Benefit Perception of the Flu Vaccination 4.17 2.09 3.26 .04 
   Risk Perception of the Flu Vaccination 2.86 1.43 1.84 n.s. 
TV News      
   Benefit Perception of the Flu Vaccination 3.13 1.57 2.42 .09 
   Risk Perception of the Flu Vaccination .50 .25 .31 n.s. 
Note. N = 178, n.s. = not significant 
 
Table 19  
Means and Standard Deviations for TV News Exposure and Perception of the Flu Vaccination 
 TV Health Channels  TV News  
 
Low 
(n = 90) 
Medium 
(n = 65) 
High 
(n = 23) 
p 
Low 
(n = 92) 
Medium 
(n = 49) 
High 
(n = 37) 
p 
 M (SD) M (SD) M (SD)  M (SD) M (SD) M (SD)  
Flu Vaccination 
Benefit 
Perception 
3.04 
(.85) 
3.36 
(.72) 
3.30 
(.81) 
* 
3.15 
(.80) 
3.10 
(.78) 
3.45 
(.86) 
n.s. 
Flu Vaccination  
Risk Perception 
2.87 
(.89) 
2.60 
(.93) 
2.80 
(.69) 
n.s. 
2.78 
(.86) 
2.81 
(.92) 
2.67 
(.93) 
n.s. 
Note. N = 178, ✝p < .10, * p < .05, n.s. = not significant 
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This study also tested the relationship between TV news exposure and perception of the 
flu vaccination. A one-way ANOVA with TV news exposure as the independent variable, and 
benefit perception of the flu vaccination as the dependent variable was conducted.  The result of 
the ANOVA showed that for the benefit perception of the flu vaccination, did not significantly 
differ, F(2, 175) = 2.42, p = n.s. (see Table 18), were found among three levels of TV news 
exposure: low (M = 3.15, SD = .80), medium (M = 3.10, SD = .78), and high (M = 3.45, SD 
= .86, see Table 19).  Also, there are no differences between TV news exposure and risk 
perception of the flu vaccination, F(2, 175) = .31, p = n.s. (see Table 18), among three groups: 
low (M = 2.78, SD = .86), medium (M = 2.81, SD = .91), high (M = 2.67, SD = .93, see Table 
19).  Comparing the mean of benefit perception of the flu vaccination among three groups, 
participants who were highly exposed to TV news had highest benefit perception of the flu 
vaccination than other groups.  
Hypothesis 1c stated that a higher level of online health information usage led to higher 
risk perception of the flu vaccination.  In order to test hypothesis 1c, the 5-point Likert-type scale 
recoded Internet usage of the health information into three categories: low Internet usage of the 
health information (n = 29), medium Internet usage of the health information (n = 83), and high 
Internet usage of the health information (n = 66).  If their Internet usage of the health 
information score was 1 (never, n =29), these participants were categorized as a group as low 
Internet usage of the health information.  If their Internet usage of the health information score 
was 2 (once a month or less, n = 83), they were classified as a group as medium Internet usage of 
the health information.  If their Internet usage of the health issues score was 3 (once a week, n = 
37), 4 (several times a week, n = 22), and 5 (almost daily, n = 7), they were classified as high 
Internet usage of the health information. 
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A one-way ANOVA with Internet usage of the health information as the independent 
variable, benefit perception and risk perception of the flu vaccination as the dependent variables 
was conducted.  The result found that benefit perception of the flu vaccination, F(2, 175) = 1.00, 
p = n.s. (see Table 20), did not significantly differ from three groups: low Internet usage of the 
health information (M = 3.02, SD = .97), medium Internet usage of the health information (M = 
3.19, SD = .73), and high Internet usage of the health information (M = 3.28, SD = .83, see Table 
21).  Further, risk perception of the flu vaccination, F(2, 175) = .24, p = n.s. (see Table 20) did 
not significantly differ from three levels of Internet usage of the health information: low (M = 
2.68, SD = .83), medium (M = 2.80, SD = .94), and high (M = 2.75, SD = .85, see Table 21).  
Therefore, the result did not support H1c.   
 
Table 20  
One-Way Analysis of Variance for the Relationship between Internet News and Perception of the 
Flu Vaccination 
Variable and Source SS MS F(2, 175) p 
Internet Usage of the Health Information     
   Flu Vaccination Benefit Perception 1.31 .66 1.00 n.s. 
   Flu Vaccination Risk Perception  .39 .19 .24 n.s. 
Internet News     
   Flu Vaccination Benefit Perception .10 .05 .08 n.s. 
   Flu Vaccination Risk Perception  .25 .12 .16 n.s. 
Note. N = 178, n.s. = not significant 
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Table 21  
Means and Standard Deviations for Internet Usage and Perception of the Flu Vaccination 
 
Internet Usage  
of Health Information 
Internet News 
 
Low 
(n = 29) 
Medium 
(n = 83) 
High 
(n = 66) 
p 
Low 
(n = 92) 
Medium 
(n = 49) 
High 
(n = 37) 
p 
 M (SD) M (SD) M (SD)  M (SD) M (SD) M (SD)  
Flu 
Vaccination 
Benefit 
Perception 
3.02 
(.97) 
3.19 
(.73) 
3.28 
(.83) 
n.s. 
3.21 
(.89) 
3.21 
(.77) 
3.16 
(.75) 
n.s. 
Flu 
Vaccination 
Risk 
Perception  
2.68 
(.83) 
2.80 
(.94) 
2.75 
(.85) 
n.s. 
2.72 
(.88) 
2.81 
(.80) 
2.78 
(.97) 
n.s. 
Note. N = 178, n.s. = not significant 
 
This study also tested the relationship between Internet news and benefit/risk perception 
of the flu vaccination.  The 5-point Likert-type scale recoded Internet usage into three groups, 
low Internet news usage (n = 70), medium Internet news usage (n = 48), and high Internet news 
usage (n = 60).  If their usage of the Internet news score was 1 (never, n = 14) and 2 (once a 
month or less, n = 56), these participants were categorized as a group as low Internet news 
usage.  If their usage of the Internet news score was 3 (once a week, n = 48), they were classified 
as a group as medium Internet news usage.  If their TV news score was 4 (several times a week, 
n = 30) and 5 (almost daily, n = 30), they were classified as high Internet news usage.  
This study utilized a one-way ANOVA with online news usage as the independent 
variable and risk perception of the flu vaccination as the dependent variables.  The result 
indicated that benefit perception of the flu vaccination, F(2, 175) = .08, p = n.s. (see Table 20), 
did not significantly differ from the groups:  low Internet news usage (M = 3.21, SD = .89), 
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medium Internet news usage (M = 3.21, SD = .77), and high Internet news usage (M = 3.16, SD 
= .75, see Table 21).  Indeed, there are no differences of risk perception of the flu vaccination, 
F(2, 175) = .16, p = n.s. (see Table 20), among three groups: low Internet news usage (M = 2.72, 
SD = .88), medium Internet news usage (M = 2.81, SD = .80), and high Internet news usage (M = 
2.78, SD = .97, see Table 21).  
Overall, this study investigated the relationship between risk perception of flu illness and 
the media such as TV news, TV health channel, Internet news, and Internet usage of the health 
information.  The results found that among those four different types of media, exposure to TV 
health channel are statistically related to flu risk perception and flu vaccination perception more 
than other media usages.   
Relationship between Perception of Flu and the Flu Vaccination 
 The second research question and set of hypotheses were designed to measure the 
relationship between risk perception of flu illness and perceived benefits of the flu vaccination.  
The second research question asked the nature of the relationship between flu illness risk 
perception and the flu vaccination benefit perception.  To test the second hypotheses set, the 5-
point Likert-type scale recoded three levels of risk perception of flu illness based on the 
distribution: low risk perception of flu illness, medium risk perception of flu illness and high risk 
perception of flu illness.  Depending on the level of risk perception of flu illness, this study was 
divided into three groups.  More specifically, if their risk perception of flu illness score was 
smaller than or equal to 2.5, these participants (n = 54, % = 30.3) were categorized as low risk 
perception of flu illness.  If their risk perception of flu illness score was equal to 3.0, these 
participants (n = 56, % = 31.5) were categorized as medium risk perception of flu illness.  If 
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their risk perception of flu illness score was larger than or equal to 3.5, these participants (n = 
68, % = 38.2) were categorized as high risk perception of flu illness (see Table 22).   
 
Table 22  
Descriptive Statistics for Risk Perception of Flu Illness 
 
Risk Perception of 
Flu Illness 
n % Cumulative % 
Low 
1.00 2 1.1 1.1 
1.33 1 .6 1.7 
1.67 5 2.8 4.5 
2.00 26 14.6 19.1 
2.33 20 11.2 30.3 
Medium 
2.67 23 12.9 43.3 
3.00 33 18.5 61.8 
High 
3.33 21 11.8 73.6 
3.67 24 13.5 87.1 
4.00 16 9.0 96.1 
4.33 6 3.4 99.4 
5.00 1 .6 100 
 Total 178 100  
Note. N = 178 
 
In addition, the scales recoded three levels of risk perception of the flu mortality based on 
the following distribution: low risk perception of the flu mortality, medium risk perception of the 
flu mortality and high risk perception of the flu mortality.  If their risk perception of the flu 
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mortality score was smaller than or equal to 2.0, these participants (n = 61, % = 34.3) were 
categorized as low risk perception of the flu mortality.  If their risk perception of the flu 
mortality score was larger than 2.0 to smaller than 3.0, these participants (n = 75, % = 42.1) were 
categorized as medium risk perception of the flu mortality.  If their risk perception of the flu 
mortality score was larger than or equal to 4.0, these participants (n = 42, % = 23.6) were 
categorized as high risk perception of the flu mortality (see Table 23).   
  
Table 23  
Descriptive Statistics for Risk Perception of the Flu Mortality 
 
Risk Perception of 
the Flu Mortality 
n % Cumulative % 
Low 
1.00 6 3.4 3.4 
1.50 16 9.0 12.4 
2.00 39 21.9 34.3 
Medium 
2.50 27 15.2 49.4 
3.00 48 27.0 76.4 
 
High 
3.50 25 14.0 90.4 
4.00 13 7.3 97.8 
4.50 2 1.1 98.9 
5.00 2 1.1 100 
 Total 178 100  
Note. N = 178 
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 The hypothesis 2a stated that higher risk perception of flu illness led to higher perceived 
benefits of the flu vaccination.  In order to test hypothesis 2a, the univariate analysis of variance 
(a one-way ANOVA) with the level of risk perception of flu illness and the flu mortality as the 
independent variable and benefit perception of the flu vaccination as the dependent variables was 
conducted.  The result of a one-way ANOVA showed that for benefit perception of the flu 
vaccination, statistically significant differences, F(2,175) = 20.01, p = .00 (see Table 24), were 
found among three levels of risk perception of flu illness: low (M = 2.77, SD = .75), medium (M 
= 3.11, SD = .64), high (M = 3.60, SD = .80, see Table 25).   
In addition, a one-way ANOVA with the level of the flu mortality risk perception as the 
independent variable and benefit perception of the flu vaccination as the dependent variables was 
conducted.  The results also found that there were statistically significant differences between 
benefit perceptions of the flu vaccination, F(2,175) = 7.36, p = .00 (see Table 24) among the 
three levels of risk perception of the flu mortality: low (M = 2.95, SD = .94), medium (M = 3.20, 
SD = .70), higher (M = 3.55, SD = .67, see Table 25).  Descriptive statistics for the ANOVA 
revealed that participants who had higher risk perception of flu illness and the flu mortality had 
the highest benefit perception of the flu vaccination.  In other words, higher risk perception of flu 
illness led to higher benefit perception of the flu vaccination.  Therefore, the results supported 
H2a. 
The hypothesis 2b stated that higher risk perception of flu illness led to low risk 
perception of the flu vaccination.  A one-way ANOVA with the level of risk perception of flu 
illness as the independent variable and risk perception of the flu vaccination as the dependent 
variables was conducted.  The result of the ANOVA showed that there was no difference in the 
level of risk perception of the flu vaccination; F(2,175) = .95, p = n.s. (see Table 24) among 
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three levels of risk perception of flu illness: low (M = 2.74, SD = .92), medium (M = 2.89, SD 
= .91), high (M = 2.68, SD = .84, see Table 25).   
In addition, a one-way ANOVA with the level of flu mortality risk perception as the 
independent variable and risk perception of the flu vaccination as the dependent variables was 
conducted.  The result of a one-way ANOVA revealed that for risk perception of the flu 
vaccination, statistical differences, F(2,175) = .20, p = n.s. (see Table 24), were not found among 
the three levels of risk perception of the flu mortality low (M = 2.82, SD = .90), medium (M = 
2.75, SD = .93), high (M = 2.71, SD = .79, see Table 25).  Therefore, the results did not support 
H2b.  
 
Table 24  
One-Way Analysis of Variance for the Relationship between Flu Risk Perception and Flu 
Vaccination Perception 
Variable and Source SS MS F(2, 175) p 
Flu Vaccination Benefit Perception     
     Risk Perception of Flu Illness 21.66 10.83 20.01 .00 
     Risk Perception of the Flu Mortality 9.03 4.51 7.36 .00 
Flu Vaccination Risk Perception     
     Risk Perception of Flu Illness 1.48 .74 .95 n.s. 
     Risk Perception of the Flu Mortality .32 .16 .20 n.s. 
Note. N = 178, n.s. = not significant 
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Table 25  
Means and Standard Deviations for Flu Risk Perception and Flu Vaccination Perception 
 Flu Illness Perception 
 
Flu Mortality Perception 
 
 
Low 
(n = 54) 
Medium 
(n = 56) 
High 
(n = 68) 
 Low 
(n = 61) 
Medium 
(n = 75) 
High 
(n = 42) 
 
 M (SD) M (SD) M (SD) p M (SD) M (SD) M (SD) p 
Flu 
Vaccination 
Benefit 
Perception 
2.77  
(.75) 
3.11  
(.64) 
3.60  
(.80) 
* 
2.95  
(.94) 
3.20  
(.70) 
3.55  
(.67) 
* 
Flu 
Vaccination 
Risk 
Perception  
2.74 
(.92) 
2.89 
(.91) 
2.68 
(.84) 
n.s. 
2.82 
(.90) 
2.75 
(.93) 
2.71 
(.79) 
n.s. 
Note. N = 178, * p < .05, n.s. = not significant 
 
 This study examined the relationship between risk perception of the flu vaccination and 
benefit perception of the flu vaccination.  The result indicated that there was a negative 
relationship between risk perception of the flu vaccination and benefit perception of the flu 
vaccination.  Higher risk perception of the flu vaccination led to low risk perception of the flu 
vaccination.  This study also tested the relationship between flu illness risk perception and flu 
vaccination perception.  The result indicated that higher risk perception of flu illness led to 
higher benefit perception of the flu vaccination, whereas risk perception of flu illness did not 
lead to the increased level of risk perception of the flu vaccination.   
In addition, this study tested the relationship between past flu vaccination rates and 
perception of flu and the flu vaccination.  Participants were asked to answer “have you received 
a flu shot in the previous 5 year” and they also checked which year(s) they had a flu shot in 
previous 5 years (2008 – 2009, 2009 – 2010, 2010 – 2011, 2011 – 2012, and 2012 – 2013 
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seasons).  This study counted participants’ flu vaccination rates and recoded three levels of 
participants’ flu vaccination rates.  For example, if participants never get the flu shot, they (n = 
86, % = 48.3) were categorized as having no flu vaccination rate.  If they had received the flu 
vaccination at least 2 times during 2008 – 2013, they (n = 58, % = 32.6) were categorized as 
having a low past flu vaccination rate.  If they had received the flu vaccination more than 3 times 
in previous 5 years (2008 – 2013), they (n = 34, % = 19.1) were categorized as having a high 
past flu vaccination rate (see Table 26).   
 
Table 26  
Descriptive Statistics for Past Flu Vaccination Rates 
 n % 
None of Past Flu Vaccination 86 48.3 
Low Past Flu Vaccination 58 32.6 
High Past Flu Vaccination 34 19.1 
Total 178 100.0 
Note. N = 178 
 
The univariate analysis of variance (a one-way ANOVA) was conducted with the level of 
past flu vaccination rate as the independent variable and risk perception of flu illness and flu 
mortality risk perception as the dependent variables.  The results found that there are statistically 
significant differences between risk perception of flu illness, F(2, 175) = 4.74, p < .05 (see Table 
27) among the three levels of past flu vaccination rates: none (M = 2.77, SD = .65), low (M = 
3.06, SD = .82), and high (M = 3.18, SD = .79, see Table 28).  If participants received the flu 
vaccination regularly, they had higher risk perception of flu illness than others who did not 
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received the shot or had never received it.  However, this study did not find differences in flu 
mortality risk perception, F(2, 175) = .49, p = n.s. (see Table 27) among the three levels of past 
flu vaccination rates: none (M = 2.65, SD = .77), low (M = 2.67, SD = .84), and high (M = 2.81, 
SD = .93, see Table 28).   
 
Table 27  
One-Way Analysis of Variance for the Relationship between Past Flu Vaccination Rates and Flu 
Risk Perception 
Variable and Source SS MS F(2, 175) p 
Risk Perception of Flu Illness 5.15 2.57 4.74 .01 
Risk Perception of the Flu Mortality .67 .33 .49 n.s. 
Note. N = 178, n.s. = not significant 
  
Table 28  
Means and Standard Deviations for Past Flu Vaccination Rates and Flu Risk Perception 
 Past Flu Vaccination Rates  
 
None 
 (n = 86) 
Low 
 (n = 58) 
High 
(n = 34) 
 
 M (SD) M (SD) M (SD) p 
Flu Illness Perception 2.77 (.65) 3.06 (.82) 3.18 (.79) * 
Flu Mortality Perception 2.65 (.77) 2.67 (.84) 2.81 (.93) n.s. 
Note. N = 178, * p < .05, n.s. = not significant 
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 This study also investigated the relationship between past flu vaccination rates and flu 
vaccination perception.  This study used a one-way ANOVA with the level of flu vaccination 
rates as the independent variable and risk perception of the flu vaccination and benefit perception 
of the flu vaccination as the dependent variables.  The results showed that there were statistically 
significant differences between risk perception of the flu vaccination, F(2,175) = 9.04, p < .01 
(see Table 29) among the three levels of past flu vaccination rates: none (M = 3.01, SD = .91), 
low (M = 2.67, SD = .81), and high (M = 2.30, SD = .76, see Table 30).  Participants who did not 
received the flu shot had the highest risk perception of the flu vaccination.  In contrast, 
participants who received the flu shot more than 3 times during 2008 – 2013 had the lowest risk 
perception of the flu vaccination.   
In addition, the results revealed that the level of past flu vaccination rates had statistically 
significant differences in benefit perception of the flu vaccination, F(2,175) = 30.81, p < .01 (see 
Table 29).  Participants who got the flu vaccination more than 3 times during 2008 – 2013 had 
the highest benefit perception of the flu vaccination (M = 3.84, SD = .60).  However, participants 
who did not get the flu vaccination had the lowest benefit perception of the flu vaccination (M = 
2.80, SD = .77, see Table 30).    
 Furthermore, this study also tested how the level of past flu vaccination rates generate the 
intention to get the flu vaccination.  The results found that the level of past flu vaccination rates 
significantly differed in intention to get the flu vaccination, F(2,175) = 42.11, p < .05 (see Table 
29).  The high past flu vaccination rates had the highest intention to receive the flu vaccination 
(M = 4.09, SD = 1.06).  However, participants who did not have the flu vaccination during 2008 
– 2013 had the lowest intention to receive the flu vaccination (M = 2.21, SD = 1.08, see Table 
30).  
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Table 29  
One-Way Analysis of Variance for the Relationship between Past Flu Vaccination Rates and 
Perception of the Flu Vaccination 
Variable and Source SS MS F(2, 175) p 
Flu Vaccination Risk Perception 13.02 6.51 9.04 .00 
Flu Vaccination Benefit Perception 30.30 15.15 30.81 .00 
Intention to Get the Flu Vaccination 105.55 52.77 42.11 .00 
Note. N = 178 
 
Table 30.  
Means and Standard Deviations for Past Flu Vaccination Rates and Flu Risk Perception 
 Past Flu Vaccination Rates  
 
None 
 (n = 86) 
Low 
 (n = 58) 
High 
(n = 34) 
 
 M (SD) M (SD) M (SD) p 
Flu Vaccination Risk Perception 3.01 (.91) 2.67 (.81) 2.30 (.76) ** 
Flu Vaccination Benefit Perception 2.80 (.77) 3.40 (.64) 3.84 (.60) ** 
Intention to get the Flu Vaccination 2.21 (1.08) 3.45 (1.22) 4.09 (1.06) ** 
Note. N = 178, ** p < .01 
 
 Taken together, participants who regularly received the flu shot had the highest risk 
perception of flu illness and benefit perception of the flu vaccination, but they had the lowest risk 
perception of the flu vaccination.  Nevertheless, participants who did not receive the flu 
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vaccination had the lowest risk perception of flu illness and benefit perception of the flu 
vaccination, whereas they had the highest risk perception of the flu vaccination.   
Results of the Effects of Heuristic-Systematic Messages 
 The third research question and hypotheses set was designed to measure the relationship 
between heuristic-systematic messages and perception of flu illness and the flu vaccination.  The 
third research question asked how heuristic-systematic messages would generate perception of 
flu and the flu vaccination.  A series of hypotheses were proposed to answer the question.  
Hypothesis 3a stated that a heuristic message would generate a higher risk perception of flu 
illness than a systematic message.  In order to test hypothesis 3a, this study compared risk 
perception of flu illness and risk perception of the flu mortality between two groups, heuristic 
and systematic messages.  The results showed that between groups who received a heuristic 
message (n = 80, M = 3.00, SD = .67) and a systematic message (n = 98, M = 2.89, SD = .81, see 
Table 31) were no statistically significant differences in the level of risk perception of flu illness, 
F(1, 174) = .86, p = n.s., η2 = .01 (see Table 31).  Additionally, between groups who received a 
heuristic message (n = 80, M = 2.78, SD = .85) and a systematic message (n = 98, M = 2.61, SD 
= .79) had no effect on the level of risk perception of the flu mortality, F(1, 174) = 1.71, p = n.s., 
η2 = .01 (see Table 31).  Hence, the results failed to support H3a.  
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Table 31  
Group Differences for Flu Risk Perception, Flu Vaccination Perception, and Flu Vaccination 
Intention between a Heuristic Message and a Systematic Message 
Heuristic Message 
n = 80 
Systematic Message 
n = 98 
M SD M SD 
F 
(1 ,174) 
p η2 
Flu Illness 
Perception 
3.00 .67 2.89 .81 .86 n.s. .01 
Flu Mortality 
Perception 
2.78 .85 2.61 .79 1.71 n.s. .01 
Flu Vaccination 
Benefit Perception 
3.30 .79 3.11 .82 2.24 n.s. .01 
Flu Vaccination 
Risk Perception 
2.99 .82 2.58 .90 10.61 ** .06 
Flu Vaccination 
Intention 
2.96 1.34 2.98 1.38 .02 n.s. .00 
Note. N = 178, ** p < .01, n.s. = not significant 
The hypothesis 3b presented that a systematic message would generate a higher benefit 
perception of the flu vaccination than a heuristic message.  This study tested hypotheses 3b with 
heuristic-systematic messages as the independent variable, and benefit perception of the flu 
vaccination as the dependent variables.  The result showed that the outcomes from the groups 
who received a heuristic message (n = 80, M = 3.30, SD = .79) and a systematic message (n = 
98, M = 3.11, SD = .82) were not different in the level of benefit perception of the flu 
vaccination, F(1, 174) = 2.24, p = n.s., η2 = .01 (see Table 31).  Hence, the result did not support 
H3b.  
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The hypothesis 3c posited that a heuristic message would generate a higher risk 
perception of the flu vaccination than a systematic message.  In order to test hypothesis 3c, this 
study analyzed risk perception of the flu vaccination within heuristic-systematic messages.  The 
result indicated that statistically significant differences between a heuristic message and 
systematic message were found, F(1, 174) = 10.61, p < .01, η2 = .06 (see Table 31).  Participants 
who received a heuristic message (n = 80, M = 2.99, SD = .82) perceived higher risk of the flu 
vaccination than a systematic message (n = 98, M = 2.58, SD = .90, see Table 31).  Therefore, 
the result supported H3c.   
The hypothesis 3d stated that a systematic message would generate a higher intention to 
get the flu vaccination than a systematic message.  This study tested hypothesis 3d with 
heuristic-systematic messages as the independent variable, and higher intention to get the flu 
vaccination as the dependent variables.  The result revealed that between groups who received a 
heuristic message (n = 80, M = 2.96, SD = 1.34) or a systematic message (n = 98, M = 2.98, SD 
= 1.38) had no difference in the level of intention to get the flu vaccination, F(1, 174) = .02, p = 
n.s., η2 = .00 (see Table 31).  Hence, this study rejected H3d.  
Results of the Effects of Expert vs. Non-Expert Sources 
The fourth research question and set of hypotheses were designed to measure the 
relationship between expert source and non-export sources and perception of flu illness and the 
flu vaccination.  The fourth research question asked how different source expertise would 
generate perception of flu and the flu vaccination.  A series of hypotheses were proposed to 
answer the question.  The Hypothesis 4a stated that a message coming from an expert source 
would generate higher risk perception of flu illness than a message coming from a non-expert 
source.  Hypotheses 4a tested risk perception of flu illness and risk perception of the flu 
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mortality within two groups, expert and non-expert messages.  The result showed that between 
groups who received a message coming from non-expert source (n = 85, M = 2.97, SD = .81) 
and a message coming from expert source (n = 93, M = 2.91, SD = .69) there was no difference 
in the level of risk perception of flu illness; F(1, 174) = .27, p = n.s., η2 = .00 (see Table 32).  
And, between groups who received a message coming from non-expert source (n = 85, M = 
2.71, SD = .72) and a message coming from expert source (n = 93, M = 2.66, SD = .91), there 
was no difference in the level of risk perception of the flu mortality; F(1, 174) = .17, p = n.s., 
η2 = .00 (see Table 32).  Hence, the result did not support H4a.  
  
Table 32  
Group Differences for Flu Risk Perception, Flu Vaccination Perception, and Flu Vaccination 
Intention between a non-Expert Source and an Expert Source 
 
Non-Expert Source 
n = 85 
Expert Source 
n = 93 
   
 M SD M SD F p η2 
Flu Illness 
Perception 
2.97 .81 2.91 .69 .27 n.s. .00 
Flu Mortality 
Perception 
2.71 .72 2.66 .91 .17 n.s. .00 
Flu Vaccination 
Benefit Perception  
3.08 .76 3.30 .85 3.86 * .02 
Flu Vaccination 
Risk Perception  
2.81 .95 2.72 .83 .68 n.s. .00 
Flu Vaccination 
Intention 
2.79 1.32 3.14 1.37 3.44 ✝ .02 
Note. N = 178, *p < .05, ✝p < .10, n.s. = not significant 
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 The hypothesis 4b presented that a message coming from an expert source would 
generate higher perceived benefit of the flu vaccination than a message coming from a non-
expert source.  Hypothesis 4b compared benefit perception of the flu vaccination with expert and 
non-expert messages.  The result showed that between two groups (non-expert source vs. expert 
source) there were differences in the level of benefit perception of the flu vaccination; F(1, 174) 
= 3.86, p = .05, η2 = .02.  (see Table 32).  Participants who received a message coming from an 
expert source (n = 93, M = 3.30, SD = .85) perceived higher benefit perception of the flu 
vaccination than non-expert source (n = 85, M = 3.08, SD = .76, see Table 32).  Hence, the result 
supported H4b.  
The hypothesis 4c posited that a message coming from a non-expert source would 
generate higher risk perception of the flu vaccination than a message coming from an expert 
source.  Hypothesis 4c tested risk perception of the flu vaccination with expert and non-expert 
messages.  The result showed that between groups who received a message coming from non-
expert source (n = 85, M = 2.81, SD = .95) and a message coming from expert source (n = 93, M 
= 2.72, SD = .83) was no statistical difference in the level of risk perception of the flu 
vaccination; F(1, 174) = .68, p = n.s., η2 = .00 (see Table 32).  Therefore, the result did not 
support H4c.   
The hypothesis 4d stated that a message coming from an expert source would generate 
higher intention to get the flu vaccination than a message coming from a non-expert source.  The 
hypothesis 4d compared the level of intention to get the flu vaccination with expert and non-
expert messages.  The result revealed that between groups who received a message coming from 
non-expert source and a message coming from expert source, there was a marginal difference in 
the level of intention to get the flu vaccination; F(1, 174) = 3.44, p < .10, η2 = .02 (see Table 32).  
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Participants who received a message coming from expert source (n = 93, M = 3.14, SD = 1.37) 
are more likely to get the flu vaccination than non-expert source (n = 85, M = 2.79, SD = 1.32, 
see Table 32).  Hence, the result marginally support H4d.  
Interaction Effects between Heuristic-Systematic Messages and Expert vs. Non-Expert 
Sources  
The fifth research question asked how heuristic-systematic messages interacted with 
source expertise.  A series of hypotheses were proposed to answer the question.  The hypothesis 
5a stated that among the four groups (heuristic message from an expert source, heuristic 
messages from non-expert source, systematic message from an expert source, and systematic 
messages from non-expert source), a heuristic message coming from an expert source would 
generate the highest level of risk perception of flu illness.  To test the hypotheses, the Factorial 
Analysis of Variance (factorial ANOVA) with heuristic-systematic messages and source 
expertise as the independent variable, and risk perception of flu illness as the dependent variables 
was conducted.  The interaction between heuristic-systematic messages and source expertise was 
not statistically significant, F(1, 174) = .10, p = n.s., η2 = .00 (see Table 33).  A summary of 
results is presented in Table 33.  There are no different levels of risk perception among four 
groups: heuristic message from an expert source (n = 42, M = 2.97, SD = .61), heuristic 
messages from non-expert source (n = 38, M = 3.04, SD = .75), systematic message from an 
expert source (n = 51, M = 2.87, SD = .76), and systematic messages from non-expert source (n 
= 47, M = 2.92, SD = .87, see Table 34).  There were very little differences of risk perception of 
flu illness among the four groups.  Therefore, the result failed to support H5a.   
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Table 33  
Summary Table for the Factorial ANOVA of the Effects of Heuristic-Systematic Messages and 
Source Expertise on Risk Perception of Flu Illness 
 Source df F p η2 
Heuristic-Systematic message 1 .86 n.s. .01 
Source Expertise 1 .27 n.s. .00 
Heuristic-Systematic ×  
Source Expertise 
1 .10 n.s. .00 
Within Cells 174    
Total 178    
Note. N = 178, n.s. = not significant 
  
Table 34  
Means and Standard Deviations for Risk Perception of Flu Illness among Four Groups 
 Expert Non-Expert 
 n M SD n M SD 
Heuristic 42 2.97  .61 38 3.04  .75 
Systematic 51 2.87  .76 47 2.92  .87 
Note. N = 178  
 
The hypothesis 5b stated that among the four groups, systematic messages coming from 
an expert source would generate the highest level of benefit perception of the flu vaccination.  To 
test the hypotheses, the factorial ANOVA with heuristic-systematic messages and source 
expertise as the independent variable, and benefit perception of the flu vaccination as the 
dependent variables was conducted.  The interaction between heuristic-systematic messages and 
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source expertise was marginally significant, F(1, 174) = 3.29, p < .10, η2 = .02 (see table 35).  
Figure 7 revealed some interaction, although the estimates of effect size revealed low strength in 
associations.   
  
Table 35  
Summary Table for the Factorial ANOVA of the Effects of Heuristic-Systematic Messages and 
Source Expertise on Benefit Perception of the Flu Vaccination 
Source df F p η2 
Heuristic-Systematic message 1 2.24 n.s. .01 
Source Expertise 1 3.86 ✝ .02 
Heuristic-Systematic × Source Expertise 1 3.29 ✝ .02 
Within Cells 174    
Total 178    
Note. N = 178, ✝p < .10, n.s. = not significant 
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Figure 7.  Interaction between Heuristic-Systematic Messages and Source Expertise 
 
For benefit perception of the flu vaccination, marginally statistical differences were found 
among four groups: heuristic message from an expert source (n = 42, M = 3.52, SD = .76), 
heuristic messages from non-expert source (n = 38, M = 3.06, SD = .77), systematic message 
from an expert source (n = 51, M = 3.12, SD = .88), and systematic messages from non-expert 
source (n = 47, M = 3.10, SD = .76, see Table 36).  Comparing the level of benefit perception of 
the flu vaccination among four groups, heuristic messages coming from an expert source 
generated the highest level of benefit perception of the flu vaccination (M = 3.52, SD = .76).  On 
the other hand, heuristic messages coming from a non-expert source generated the lowest level 
of benefit perception of the flu vaccination (M = 3.06, SD = .77).  Although the interaction 
between heuristic-systematic messages and source expertise was marginally significant, the 
result rejected H5b.  
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Table 36  
Means and Standard Deviations for Benefit Perception of the Flu Vaccination among Four 
Groups 
 Expert Non-Expert 
 n M SD n M SD 
Heuristic 42 3.52 .76 38 3.06 .77 
Systematic 51 3.12 .88 47 3.10 .76 
Note. N = 178 
 
The hypothesis 5c posited that among the four groups, heuristic messages coming from a 
non-expert source would generate the highest level of risk perception of the flu vaccination.  To 
test the hypotheses, the factorial ANOVA with heuristic-systematic messages and source 
expertise as the independent variable, and risk perception of the flu vaccination as the dependent 
variables was conducted.  Heuristic-systematic messages did not statistically interacted with 
source expertise, F(1, 174) = 2.60, p = n.s., η2 = .02 (see Table 37).  Means and standard 
deviations for risk perception of the flu vaccination among four groups showed heuristic 
message from an expert source (n = 42, M = 2.84, SD = .79), heuristic messages from non-expert 
source (n =38 , M = 3.16, SD = .83), systematic message from an expert source (n = 51, M = 
2.62, SD = .86), and systematic messages from non-expert source (n = 47, M = 2.52, SD = .95, 
see Table 38).  The result failed to support H5c. 
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Table 37  
Summary Table for the Factorial ANOVA of the Effects of Heuristic-Systematic Messages and 
Source Expertise on Risk Perception of the Flu Vaccination 
Source df F p η2 
Heuristic-Systematic message 1 10.61 ** .06 
Source Expertise 1 .68 n.s. .00 
Heuristic-Systematic × Source Expertise 1 2.60 n.s. .02 
Within Cells 174    
Total 178    
Note. N = 178, ** p < .01, n.s. = not significant 
 
Table 38  
Means and Standard Deviations for Risk Perception of the Flu Vaccination among Four Groups 
 Expert Non-Expert 
 n M SD n M SD 
Heuristic 42 2.84 .79 38 3.16 .83 
Systematic 51 2.62 .86 47 2.52 .95 
Note. N = 178 
 
The hypothesis 5d predicted that among the four groups, systematic messages coming 
from an expert source would generate the highest level of intention to get the flu vaccination.  To 
test the hypotheses, the factorial ANOVA with heuristic-systematic messages and source 
expertise as the independent variable, and intention to get the flu vaccination as the dependent 
variables was conducted.  A summary of results was presented in Table 39.  The interaction 
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between heuristic-systematic messages and source expertise was not statistically significant, F(1, 
174) = 1.55, p = n.s., η2 =.01 (see Table 39).  There were no differences in the level of intention 
to get the flu vaccination among four groups: heuristic message from an expert source (n = 42, M 
= 3.26, SD = 1.36), heuristic messages from non-expert source (n =38 , M = 2.63, SD = 1.24), 
systematic message from an expert source (n = 51, M = 3.04, SD = 1.39), and systematic 
messages from non-expert source (n = 47, M = 2.91, SD = 1.38, see Table 40).  Therefore, this 
study did not support H5d.   
 
Table 39  
Summary Table for the Factorial ANOVA of the Effects of Heuristic-Systematic Messages and 
Source Expertise on Intention to Get the Flu Vaccination 
Source df F p η2 
Heuristic-Systematic message 1 .02 n.s. .00 
Source Expertise 1 3.44 ✝ .02 
Heuristic-Systematic × Source Expertise 1 1.55 n.s. .01 
Within Cells 174    
Total 178    
Note. N = 178, ✝ p < .10, n.s. = not significant 
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Table 40  
Means and Standard Deviations for Intention to Get the Flu Vaccination s among Four Groups 
 Expert Non-Expert 
 n M SD n M SD 
Heuristic 42 3.26 1.36 38 2.63 1.24 
Systematic 51 3.04 1.39 47 2.91 1.38 
Note. N = 178 
 
The Effects of Inoculation Treatment 
In order to test the effects of inoculation, this study was conducted in two phases.  In 
Phase 1, participants received four different types of messages (heuristic information from an 
expert source, heuristic information from a non-expert source, systematic information from an 
expert source, or systematic information from a non-expert source) about flu and the flu 
vaccination as inoculation messages.  A week after Phase 1, participants received an attack 
message about the flu vaccination in Phase 2.  This study measured the level of resistance against 
attack messages.  Participants were asked to rate their attitudes toward an attack message.  Sixth 
research question asked how the messages that inoculated participants in Phase 1 affected 
individuals’ resistance against an attack message at Phase 2.  First, factor analysis was conducted 
to determine resistance against an attack message on the following seven bipolar adjective pairs: 
positive/negative, good/bad, acceptable/unacceptable, right/wrong, wise/foolish, 
desirable/undesirable, and comfortable/uncomfortable ranging from 1 (strongly disagree) to 5 
(strongly agree; Pfau et al., 2004, 2005, 2009).  Confirmatory components analysis was 
conducted utilizing a varimax rotation.  Criteria indicated that retaining two components should 
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be investigated.  Thus, confirmatory factor analysis was conducted with retained two 
components applying the varimax rotation.   
After rotation, the first confirmatory component factor analysis showed discriminant 
validity of the three items (right/wrong, acceptable/unacceptable, and wise/foolish) and higher 
reliability (Cronbach Alpha = .83).  The first component was named cognitive resistance.  The 
second confirmatory component factor analysis showed discriminant validity of the two items 
(positive/negative, comfortable/uncomfortable) and reliability (Cronbach Alpha = .78, see Table 
41).  The second component was labeled affective resistance. 
 
Table 41  
Component Loadings of Resistance again an Attack Message 
 Factor Loading  
Item 1 2 Α 
Component 1: Cognitive Resistance    .83 
Right/Wrong .88 .14  
Acceptable/Unacceptable .83 .21  
Wise/Foolish .82 .10  
Component 2: Affective Resistance    .78 
Comfortable/Uncomfortable .03 .90  
Positive/Negative .29 .80  
Desirable/Undesirable .14 .74  
Good/Bad .61 .61  
Note. N = 178 
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Hypothesis 6a stated that a systematic message would generate higher resistance against 
an attack message than a heuristic message.  In order to test hypothesis 6a, this study compared 
cognitive resistance and affective resistance with heuristic and systematic messages.  The result 
showed that cognitive resistance was significantly different between groups who received a 
heuristic message and a systematic message, F(1, 174) = 4.65, p < .05, η2 = .03  (see table 42).  
Participants who received a heuristic message (n = 80, M = 3.30, SD = .72) had higher cognitive 
resistance than a systematic message (n = 98, M = 3.05, SD = .76, see Table 43).  However, 
between groups who received a heuristic message (n = 80, M = 3.28, SD = .93) and a systematic 
message (n = 98, M = 3.11, SD = .84, see Table 43) there was no significant difference in 
affective resistance, F(1, 174) = 1.54, p = n.s., η2 = .01 (see Table 44).  In sum, participants who 
received a heuristic message built cognitive resistance against an attack messages. Therefore, the 
results did not support H6a.   
 
Table 42  
Summary Table for the Factorial ANOVA of the Effects of Heuristic-Systematic Messages and 
Source Expertise on Cognitive Resistance against the Attack Message 
Source df F p η2 
Heuristic-Systematic message 1 4.65 * .03 
Source Expertise 1 .68 n.s. .00 
Heuristic-Systematic × Source Expertise 1 .24 n.s. .00 
Within Cells 174    
Total 178    
Note. N = 178, * p < .05, n.s. = not significant 
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Table 43  
Means and Standard Deviations for Resistance against an Attack Message between a Heuristic 
Message and a Systematic Message 
 
Heuristic Message 
(n = 80) 
Systematic Message 
(n = 98) 
 
 M SD M SD p 
Cognitive Resistance 3.30 .72 3.05 .76 * 
Affective Resistance 3.28 .93 3.11 .84 n.s. 
Note. N = 178, * p < .05, n.s. = not significant 
 
Hypothesis 6b stated that a message coming from an expert source would produce higher 
resistance against an attack message than a message coming from a non-expert source.  
Hypothesis 6b tested cognitive resistance and affective resistance comparing messages coming 
from an expert source and a non-expert source.  The result showed that between groups who 
received a message coming from a non-expert source (n = 85, M = 3.21, SD = .80) and a 
message coming from an expert source (n = 93, M = 3.11, , SD = .70, see Table 45) there was no 
difference in cognitive resistance against the attack message; F(1, 174) = .68, p = n.s., η2 = .00 
(see Table 42).  And, between groups who received a message coming from a non-expert source 
(n = 85, M = 3.25, SD = .91) and a message coming from an expert source (n = 93, M = 3.12, SD 
= .86, see Table 45) there was no difference in affective resistance against the attack message; 
F(1, 174) = 1.02, p = n.s., η2 = .01 (see Table 44).  Hence, the result statistically did not support 
H6b.  
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Table 44  
Summary Table for the Factorial ANOVA of the Effects of Heuristic-Systematic Messages and 
Source Expertise on Affective Resistance against the Attack Message 
Source df F p η2 
Heuristic-Systematic message 1 1.54 n.s. .01 
Source Expertise 1 1.02 n.s. .01 
Heuristic-Systematic × Source Expertise 1 .11 n.s. .00 
Within Cells 174    
Total 178    
Note. N = 178, n.s. = not significant 
 
Table 45  
Means and Standard Deviation for Resistance against an Attack Message between a Non-expert 
and Expert Message 
 
Expert  
(n = 93) 
Non-Expert  
(n = 85) 
 
 M SD M SD p 
Cognitive Resistance 3.11 .70 3.21 .80 n.s. 
Affective Resistance 3.12 .86 3.25 .91 n.s. 
Note. N = 178, n.s. = not significant 
 
Hypothesis 6c posited that among the four groups (heuristic message from an expert 
source, heuristic message from non-expert source, systematic message from an expert source, 
and systematic message from non-expert source), systematic message coming from an expert 
source would create the highest resistance against an attack message.  To test the hypotheses, the 
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Factorial Analysis of Variance (factorial ANOVA) with 4 groups (heuristic-systematic messages 
and non-expert and expert sources) as the independent variable, and cognitive resistance and 
affective resistance against the attack message as the dependent variables was conducted.  A 
summary of the results was presented in Table 42 (cognitive resistance) and Table 44 (affective 
resistance).  The interaction of cognitive resistance between heuristic-systematic messages and 
source expertise was not statistically significant, F(1, 174) = .24, p = n.s., η2 = . 00.  Means and 
standards deviation for cognitive resistance among the four groups revealed heuristic message 
from an expert source (n = 42, M = 3.28, SD = .70), heuristic message from non-expert source (n 
=38, M = 3.32, SD = .76), systematic message from an expert source (n = 51, M = 2.98, SD 
= .68), and systematic message from non-expert source (n = 47, M = 3.13, SD = .84, see Table 
46).   
 
Table 46  
Means and Standard Deviations for Cognitive Resistance among Four Groups 
 Expert Expert 
 n M SD n M SD 
Heuristic 42 3.28 .70 38 3.32 .76 
Systematic 51 2.98 .68 47 3.13 .84 
Note. N = 178, p = n.s.  
 
In addition, the result of the affective resistance interaction revealed that there were no 
differences in the level of affective resistance F(1, 174) = .11, p = n.s., η2 = . 00 (see Table 44) 
among the four groups: heuristic message from an expert source (n = 42, M = 3.19, SD = .89), 
heuristic messages from non-expert source (n =38, M = 3.37, SD = .97), systematic message 
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from an expert source (n = 51, M = 3.07, SD = .83), and systematic message from a non-expert 
source (n = 47, M = 3.16, SD = .86, see Table 47).  Therefore, the result of this study could not 
support h6c.   
 
Table 47  
Means and Standard Deviations for Affective Resistance among Four Groups 
 Expert Expert 
 n M SD n M SD 
Heuristic 42 3.19 .89 38 3.37 .97 
Systematic 51 3.07 .83 47 3.16 .86 
Note. N = 178, p = n.s.  
 
The Effects of Inoculation Treatment on Risk Perception of Flu Illness and Risk/Benefit 
Perception of the Flu Vaccination   
The seventh research question asked how an attack message affected risk perception of 
flu illness and perception of the flu vaccination.  A series of hypotheses were proposed to answer 
the question.  Before examining seventh hypothesis set, this study compared all participants’ 
perception of flu illness and the flu vaccination in Phase 1 with Phase 2.  A paired-sample t-test 
was conducted.  After exposure to the attack message, participants’ flu illness risk perception 
was not changed from Phase 1 (M = 2.94, SD = .75) to Phase 2 (M = 2.91, SD = .68), t(177) 
= .50, p = n.s. (see Table 48).  Similarly, flu mortality risk perception was not changed from 
Phase 1 (M = 2.69, SD = .82) to Phase 2 (M = 2.66, SD = .77), t(177) = .59, p = n.s. (see Table 
48).  However, flu vaccination perception had changed since participants received the attack 
message.  More specifically, flu vaccination benefit perception had decreased in Phase 2 (M = 
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3.11, SD = .75) from Phase 1 (M = 3.20, SD = .81), t(177) = 1.95, p = .05 (see Table 48).  But, 
flu vaccination risk perception had increased in Phase 2 (M = 2.87, SD = .81) from Phase 1 (M = 
2.76, SD = .89), t(177) = -1.90, p < .10 (see Table 48).  Overall, after participants received an 
attack message, they did not change risk perception of flu.  However, they changed perception of 
the flu vaccination.   
  
Table 48  
Flu Illness and Flu Vaccination Perception Differences from Phase 1 to Phase 2 
 
Phase 1 
M (SD) 
Phase 2 
M (SD) 
Mean 
Differences 
From Phase 1 
to Phase 2 
df t p 
Flu illness risk 
perception 
2.94 (.75) 2.91 (.68) - 0.03 177 .50 n.s. 
Flu mortality 
perception 
2.69 (.82) 2.66 (.77) - 0.03 177 .59 n.s. 
Flu vaccination 
benefit perception 
3.20 (.81) 3.11 (.75) - 0.09 177 1.95 ✝ 
Flu vaccination risk 
perception 
2.76 (.89) 2.87 (.81) 0.11 177 -1.90 ✝ 
Note. N = 178, ✝ p < .10, n.s. = not significant 
 
Hypothesis 7a stated that among the four groups, a systematic message coming from an 
expert source would generate the smallest decrease of risk perception of flu illness.  In order to 
test hypotheses 7a, a two-way Repeated-Measures ANOVA with 4 groups (heuristic-systematic 
messages and non-expert and expert sources) as the independent variable, and risk perception of 
flu illness in Phase 1 and Phase 2 as the dependent variable was conducted.  The result of the 
repeated-measures ANOVA showed that among the four groups there was no significant change 
139 
 
 
in risk perception of flu illness from Phase 1 to Phase 2, F(1, 174) = .09, p = n.s. (see Table 49).  
In other words, participants did not change their risk perception of flu illness even though they 
were exposed to the attack message.  Also, there were no differences in changing risk perception 
of flu illness among the four groups either: heuristic message from a non-expert source (Phase 1: 
M = 3.04, SD = .75, Phase 2: M = 2.91, SD = .64), heuristic message from an expert source 
(Phase 1: M = 2.97, SD = .61, Phase 2: M = 2.98, SD = .63), systematic message from non-expert 
source (Phase 1: M = 2.92, SD = .87, Phase 2: M = 2.80, SD = .71), and systematic message from 
an expert source (Phase 1: M = 2.87, SD = .76, Phase 2: M = 2.95, SD = .72, see Table 50).  In 
addition, main effects detected that there were no differences in changing risk perception of flu 
illness between heuristic messages and systematic messages, F(1, 174) = .10, p = n.s., and 
between expert sources and non-expert sources, F(1, 174) = 2.07, p = n.s. (see Table 49).  Risk 
perception of flu illness between expert messages and non-expert messages was also not 
statistically changed from Phase 1 to Phase 2.   
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Table 49  
Summary Table for the Repeated-Measures ANOVA of the Effects of Source Expertise on Risk 
Perception of Flu Illness 
Source df F P η2 
Heuristic-Systematic message 1 .10 n.s. .00 
Source Expertise 1 2.07 n.s. .01 
Heuristic-Systematic × Source Expertise 1 .09 n.s. .00 
Within Cells 174    
Note. N = 178, n.s. = not significant 
 
Table 50  
Means and Standard Deviations for Risk Perception of Flu Illness in Phase 1 and Phase 2 
   Phase 1 Phase 2 
Mean 
Differences 
From Phase 1 
to Phase 2 
  N M SD M SD  
Heuristic 
Non-Expert 38 3.04 .75 2.91 .64 - 0.13 
Expert 42 2.97 .61 2.98 .63 + 0.01 
Systematic 
Non-Expert 47 2.92 .87 2.80 .71 - 0.12 
Expert 51 2.87 .76 2.95 .72 + 0.08 
Note. N = 178  
 
 
141 
 
 
Hypothesis 7b stated that among the four groups, heuristic messages coming from a non-
expert source would generate the largest decrease of benefit perception of the flu vaccination.  In 
order to test hypothesis 7b, a two-way Repeated-Measures ANOVA with 4 groups (heuristic-
systematic messages and non-expert and expert sources) as the independent variable, and benefit 
perception of the flu vaccination in Phase 1 and Phase 2 as the dependent variable was 
conducted.  The result of the repeated-measures ANOVA showed statistically significant 
differences in benefit perception of the flu vaccination, F(1, 174) = 4.17, p < .05 (see Table 51), 
among the four groups.  More specifically, participants had a minor decreased in their benefit 
perception of the flu vaccination.  All groups perceived a little lower benefit perception of the flu 
vaccination after they were exposure to an attack message:  heuristic messages from non-expert 
source (Phase 1: M = 3.06, SD = .77, Phase 2: M = 2.98, SD = .71), heuristic message from an 
expert source (Phase 1: M = 3.52, SD = .76, Phase 2: M = 3.39, SD = .71), systematic message 
from a non-expert source (Phase 1: M = 3.10, SD = .76, Phase 2: M = 3.05, SD = .74), and 
systematic message from an expert source (Phase 1: M = 3.12, SD = .88, Phase 2: M = 3.02, SD 
= .80, see Table 52).  Based on the result comparing the mean among the four groups between 
Phase 1 and Phase 2, participants who received a message from an expert reduced their level of 
benefit perception of the flu vaccination more than those who received a message from a non-
expert source. Participants who received a heuristic message from an expert had the largest 
decrease of benefit perception of the flu vaccination from Phase 1 to Phase 2.  This is because 
when participants made a decision, they may have simply trusted information because the 
information was from an expert.  When they received the attack message, they also might trust 
information in the attack message because the CDC reported side effects.  That is, a heuristic 
message is the most vulnerable message when participants are exposed to an attack message.  
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Therefore, the result did not support the effect of inoculated messages for benefit perception of 
the flu vaccination.  H7b was not supported.  
 
Table 51  
Summary Table for the Repeated-Measures ANOVA of the Effects of Source Expertise on Benefit 
Perception of the Flu Vaccination 
Source df F P η2 
Heuristic-Systematic message 1 2.40 n.s. .01 
Source Expertise 1 3.95 ✝ .02 
Heuristic-Systematic × Source Expertise 1 4.17 * .02 
Within Cells 174    
Note. N = 178, * p < .05, ✝ p < .10, n.s. = not significant 
 
Table 52  
Means and Standard Deviations for Benefit Perception of the Flu Vaccination in Phase 1 and 
Phase 2 
   Phase 1 Phase 2 
Mean 
Differences 
From Phase 1 
to Phase 2 
  N M SD M SD  
Heuristic 
Non-Expert 38 3.06 .77 2.98 .71 - 0.08 
Expert 42 3.52 .76 3.39 .71 - 0.13 
Systematic 
Non-Expert 47 3.10 .76 3.05 .74 - 0.05 
Expert 51 3.12 .88 3.02 .80 - 0.10 
Note. N = 178 
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Hypothesis 7c stated that among the four groups, heuristic messages coming from a non-
expert source would generate the largest increase of risk perception of the flu vaccination.  In 
order to test hypotheses 7c, a two-way Repeated-Measures ANOVA with 4 groups (heuristic-
systematic messages and non-expert and expert sources) as the independent variable, and risk 
perception of the flu vaccination in Phase 1 and Phase 2 as the dependent variable was 
conducted.  The result of the repeated-measures ANOVA showed that for risk perception of the 
flu vaccination, there was no statistically significant differences among the four groups, F(1, 
174) = .22, p = n.s. (see Table 53).  In other words, participants did not change risk perception of 
the flu vaccination even though they were exposed to the attack message.  However, all groups 
perceived a little higher risk of the flu vaccination after they were exposed to an attack message:  
heuristic messages from non-expert source (Phase 1: M = 3.16, SD = .83, Phase 2: M = 3.24, SD 
= .71), heuristic message from an expert source (Phase 1: M = 2.84, SD = .79, Phase 2: M = 2.98, 
SD = .74), systematic messages from a non-expert source (Phase 1: M = 2.52, SD = .95, Phase 2: 
M = 2.54, SD = .79), and systematic message from an expert source (Phase 1: M = 2.62, SD 
= .86, Phase 2: M = 2.80, SD = .83, see Table 54).  In-depth data for the mean among the four 
groups between Phase 1 and Phase 2 indicated that participants who received a message from an 
expert increased the level of risk perception of the flu vaccination more than from a non-expert 
source.  In other words, participants who received a systematic message from an expert had the 
largest change of benefit perception of the flu vaccination from Phase 1 to Phase 2.  Therefore, 
the result did not support the effect of inoculated messages for risk perception of the flu 
vaccination.     
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Table 53  
Summary Table for the Repeated-Measures ANOVA of the Effects of Source Expertise on Risk 
Perception of the Flu Vaccination 
Source df F P η2 
Heuristic-Systematic message 1 .02 n.s. .00 
Source Expertise 1 .97 n.s. .01 
Heuristic-Systematic × Source Expertise 1 .22 n.s. .00 
Within Cells 174    
Note. N = 178, n.s. = not significant 
 
Table 54  
Means and Standard Deviations for Risk Perception of the Flu Vaccination in Phase 1 and 
Phase 2 
   Phase 1 Phase 2 
Mean 
Differences 
From Phase 1 
to Phase 2 
  N M SD M SD  
Heuristic 
Non-Expert 38 3.16 .83 3.24 .71 0.08 
Expert 42 2.84 .79 2.98 .74 0.14 
Systematic 
Non-Expert 47 2.52 .95 2.54 .79 0.02 
Expert 51 2.62 .86 2.80 .83 0.18 
Note. N = 178 
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 Moreover, this study tested the effects of inoculation treatment on perceptions of flu and 
the flu vaccination based on different levels of past flu vaccination rates.  The results found that 
among the three groups of past flu vaccination rates had slight changes in risk perception of flu 
illness after they were exposed to the attack message, F(2, 175) = 3.26, p < .05 (see Table 55).  
The high past flu vaccination rates slightly decreased in risk perception of flu illness from Phase 
1 (M =3.18, SD = .79) to Phase 2 (M =2.96, SD = .70).  The low past flu vaccination rates also 
slightly decreased in risk perception of flu illness from Phase 1 (M =3.06, SD = .82) to Phase 2 
(M =2.91, SD = .67).  However, participants who did not have the flu vaccination had an increase 
in risk perception of flu illness from Phase 1 (M =2.77, SD = .65) to Phase 2 (M =2.88, SD = .68, 
see Table 56).  Participants who never receive the flu vaccination might have no awareness of flu 
illness before they were participated in this study.  After they received the stimulus message, 
they might consider ‘flu’ an issue.  The 2013 – 2014 season had high flu activity (CDC, 2014a).  
Participants who had no flu vaccination history might have an increased flu awareness due to this 
experiment.  On the other hand, participants who had low and high past flu vaccination rates 
already had risk perception of flu.  Within their risk perception, after they received the attack 
message, they might consider risks of the flu vaccination more than risks of flu illness.   
Besides, the results indicated that there were no significant changes in flu mortality 
perception from Phase 1 to Phase 2 among the three groups of past flu vaccination rates after 
they were exposed to the attack message, F(2, 175) = .15, p = n.s. (see Table 55). 
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Table 55  
Summary Table for the Repeated-Measures ANOVA of Risk Perception of Flu Illness by the 
Three Levels of Past Flu Vaccination Rates 
Variable and Source SS MS F(2, 175) p η2 
Risk Perception of Flu Illness 1.83 .92 3.26 * .04 
Risk Perception of the Flu Mortality .08 .04 .15 n.s. .00 
Note. N = 178, * p < .05, n.s. = not significant 
 
  
Table 56  
Means and Standard Deviations for Risk Perception of Flu Illness in Phase 1 and Phase 2 
 
Past Flu 
Vaccination  
Rates 
 Phase 1 Phase 2 
Mean 
Differences 
From Phase 
1 to Phase 2 
 
 N M SD M SD  p 
Risk 
Perception 
of Flu 
Illness 
No 86 2.77 .65 2.88 .68 + 0.11 
* Low 58 3.06 .82 2.91 .67 - 0.15  
High 34 3.18 .79 2.96 .70 - 0.22 
Risk 
Perception 
of the Flu 
Mortality 
No 86 2.65 .77 2.59 .68 - 0.06 
n.s. Low 58 2.67 .84 2.65 .84 - 0.02 
High 34 2.81 .93 2.84 .86 + 0.03 
Note. N = 178, * p < .05, n.s. = not significant 
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 Furthermore, this study tested how the three groups of past flu vaccination rates would 
generate flu vaccination perception after they were exposed to an attack message.  The results 
indicated that all of the three groups of past flu vaccination rates had a slight increase in risk 
perception of the flu vaccination from Phase 1 to Phase 2 (see Table 58).  However, no 
statistically significant differences of flu vaccination risk perception emerged among the three 
groups of past flu vaccination rates, F(2, 175) = .11, p = n.s. (see Table 57).  On the other hand, 
the results found that all three groups of past flu vaccination had a slight decrease in benefit 
perception of the flu vaccination from Phase 1 to Phase 2 (see Table 58).  Though, there are no 
statistically significant differences in flu vaccination benefit perception from Phase 1 to Phase 2 
among the three groups of past flu vaccination rates, F(2, 175) = .24, p = n.s. (see Table 57). 
 
Table 57  
Summary Table for the Repeated-Measures ANOVA of Perception of the Flu Vaccination among 
the Three levels of Past Flu Vaccination Rates 
Variable and Source SS MS F(2, 175) p η2 
Flu Vaccination Risk Perception .06 .03 .11 n.s. .00 
Flu Vaccination Benefit Perception .09 .04 .24 n.s. .00 
Note. N = 178, n.s. = not significant 
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Table 58  
Means and Standard Deviations for Perception of the Flu Vaccination in Phase 1 and Phase 2 
 
Past Flu 
Vaccination  
Rates 
 Phase 1 Phase 2 
Mean 
Differences 
From Phase 1 
to Phase 2 
 
 N M SD M SD  p 
Flu 
Vaccination 
Risk 
Perception 
No 86 3.01 .91 3.12 .78 + 0.11 
n.s. Low 58 2.67 .81 2.74 .77 + 0.07 
High 34 2.30 .76 2.44 .70 + 0.14 
Flu 
Vaccination 
Benefit 
Perception 
No 86 2.80 .77 2.74 .71 - 0.06 
n.s. Low 58 3.40 .64 3.30 .58 - 0.10 
High 34 3.84 .60 3.71 .61 - 0.13 
Note. N = 178, n.s. = not significant 
 
The Effects of Inoculation Treatment on Intention to Get the Flu Vaccination.    
The eighth research question asked how inoculation messages protected intention to get 
the flu vaccination from an attack message.  A series of hypotheses were proposed to answer the 
question.  Like the seventh research question and hypothesis set, this study compared all 
participants’ intention to get the flu vaccination in Phase 1 with Phase 2.  Accordingly, a paired-
sample t-test was conducted.  After exposure to the attack message, participants’ intention to get 
the flu vaccination was marginally changed from Phase 1 (M = 2.97, SD = 1.36) to Phase 2 (M = 
2.84, SD = 1.30), t(177) = 1.81, p < .10 (see Table 59).   
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Table 59  
Intention to Getting the Flu Vaccination Differences from Phase 1 to Phase 2 
 
Phase 1 
M (SD) 
Phase 2 
M (SD) 
Mean Differences 
From Phase 1 to 
Phase 2 
df t P 
Intention to Get the 
Flu Vaccination 
2.97 (1.36) 2.84 (1.30) - 0.13 177 1.81 ✝ 
Note. N = 178, ✝ p < .10 
 
Hypothesis 8a stated that a systematic message would generate a higher intention to get 
the flu vaccination than a heuristic message even when individuals were exposed to an attack 
message.  In order to test hypotheses 8a, a Repeated-Measures ANOVA with heuristic-
systematic messages as the independent variable, and intention to get the flu vaccination in Phase 
1 and Phase 2 as the dependent variable was conducted.  The Repeated-Measures ANOVA was 
performed to test whether or not participants changed their decision after they are exposed to the 
attack message.  The result showed that between groups who received a heuristic message and a 
systematic message there was no significant change in the intention to get the flu vaccination 
from Phase 1 to Phase 2, F(1, 176) = 1.56, p = n.s. (see Table 60).  Participants did not change 
their decision to get the flu vaccination even though they were exposed to the attack message.  
There are no differences between a heuristic message and a systematic message for changing 
intention to get the flu vaccination.  However, heuristic message had higher intention to get the 
flu vaccination after participants were exposed to the attack message.   
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Table 60  
Group Differences for Intention to Get the Flu Vaccination 
 Phase 1 Phase 2 
Mean 
Differences 
From Phase 
1 to Phase 
2 
   
 M SD M SD 
Wilks’ 
Lambda F 
p η2 
Heuristic Message 
n = 80 
2.96 1.34 2.94 1.33 - 0.02 
1.56 n.s. .01 
Systematic Message 
n = 98 
2.98 1.38 2.77 1.28 - 0.21 
Non-Expert Source 
n = 85 
2.79 1.32 2.67 1.27 - 0.12 
.02 n.s. .00 
Expert Source 
n = 93 
3.14 1.37 3.00 1.31 - 0.14 
Note. N = 178, n.s. = not significant 
 
Hypothesis 8b stated that a message coming from an expert source would generate a 
higher intention to get the flu vaccination than a message coming from a non-expert source even 
when individuals were exposed to an attack message.  In order to test hypothesis 8b, a Repeated-
Measures ANOVA with messages coming from an expert source and non-expert source as the 
independent variable, and intention to get the flu vaccination in Phase 1 and Phase 2 as the 
dependent variable was conducted.  The result showed that between groups who received a 
message coming from a non-expert source and a message coming from an expert source there 
was no significant change in intention to get the flu vaccination from Phase 1 to Phase 2, F(1, 
176) = .02, p = n.s. (see Table 60).  Nevertheless, participants who received a message coming 
form an expert source (M = 3.00, SD = 1.31) had higher intention to get the flu vaccination than 
a message coming from non-expert source (M = 2.67, SD = 1.27, see Table 60) in Phase 2.      
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Hypothesis 8c stated that a systematic message coming from an expert source would 
generate the highest resistance to the attack and still had the high intention to get the flu 
vaccination even when individuals were exposed to an attack message.  In order to test 
hypothesis 8c, a two-way Repeated-Measures ANOVA with 4 groups (heuristic-systematic 
messages and non-expert vs. expert sources) as the independent variable, and intention to get the 
flu vaccination in Phase 1 and Phase 2 as the dependent variable was conducted.  The result of 
the repeated-measures ANOVA showed that between the four groups there was no significant 
change in intention to get the flu vaccination from Phase 1 to Phase 2, F(1, 174) = 1.81, p = n.s. 
(see Table 61).  In other words, participants did not statistically change their decision to get the 
flu vaccination even though they were exposed to the attack message.   However, the heuristic 
message coming from non-expert source had increased in intention to the flu vaccination (Phase 
1: M = 2.63, SD = 1.24, Phase 2: M = 2.74, SD = 1.25, see Table 62), whereas other groups had 
decreased.  Also, systematic message coming from a non-expert source had largely decreased in 
intention to the flu vaccination.    
 
Table 61  
Summary Table for the Repeated-Measures ANOVA of Intention to get the Flu Vaccination 
among Four Groups 
Source df F P η2 
Heuristic-Systematic message 1 1.71 n.s. .01 
Source Expertise 1 .08 n.s. .00 
Heuristic-Systematic × Source Expertise 1 1.81 n.s. .01 
Within Cells 174    
Note. N = 178, n.s. = not significant 
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Table 62  
Means and Standard Deviations for Intention to Get the Flu Vaccination in Phase 1 and Phase 2 
   Phase 1 Phase 2 
Mean 
Differences 
From Phase 1 
to Phase 2 
  N M SD M SD  
Heuristic 
Non-Expert 38 2.63 1.24 2.74 1.25 0.11 
Expert 42 3.26 1.36 3.12 1.38 - 0.14 
Systematic 
Non-Expert 47 2.91 1.38 2.62 1.30 - 0.29 
Expert 51 3.04 1.39 2.90 1.25 - 0.14 
Note. N = 178 
 
 Additionally, this study also investigated how past flu vaccination rates changed the 
intention to get the flu vaccination after individuals were exposed to an attack message.  A one-
way Repeated-Measures ANOVA with three groups (none, low, and high past flu vaccination 
rate) as the independent variable, and intention to get the flu vaccination in Phase 1 and Phase 2 
as the dependent variable was conducted.  The result of the repeated-measures ANOVA showed 
that all three groups of past flu vaccination rates had a slight decrease in the intention to get the 
flu vaccination from Phase 1 to Phase 2 (see Table 64).  However, there are no statistically 
significant differences in the intention to get the flu vaccination from Phase 1 to Phase 2 among 
three groups of past flu vaccination rates, F(2, 175) = .11, p = n.s. (see Table 63). 
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Table 63  
Summary Table for the Repeated-Measures ANOVA of Perception of the Flu Vaccination among 
the Three levels of Past Flu Vaccination Rates 
Variable and Source SS MS F(2, 175) p η2 
Intention to Get the Flu Vaccination .12 .06 .11 n.s. .00 
Note. N = 178, n.s. = not significant 
 
Table 64 
Means and Standard Deviations for Perception of the Flu Vaccination in Phase 1 and Phase 2 
 
Past Flu 
Vaccination  
Rates 
 Phase 1 Phase 2 
Mean 
Differences 
From Phase 1 
to Phase 2 
 
 N M SD M SD  p 
Flu 
Vaccination 
Risk 
Perception 
No 86 2.21 1.08 2.12 1.08 - 0.09 
n.s. Low 58 3.45 1.22 3.28 1.17 - 0.17 
High 34 4.09 1.06 3.94 .85 - 0.15 
Note. N = 178, n.s. = not significant 
 
 The ninth research question tested perception of side effects about the flu vaccination. 
Participants were asked to answer two open-ended questions about the side effects: (1) why do 
you worry about the side effects of the flu vaccination; (2) why do you not worry about the side 
effects of the flu vaccination.  In order to categorize and tabulate these open-ended questions, 
this study analyzed the result with content analysis method.  Three coders, including the author, 
participated in the content analysis.  The three coders had four intercoder reliability training 
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sessions and tests.  Intercoder reliability was tested by Krippendorff’s alpha (α) because the 
coding scheme had mix of nominal and ratio measures and there are three coders (Lombard, 
Snyder-Duch, & Bracken, 2002).  After all trainings and tests, this study used Krippendorff’s α 
to estimate intercoder reliability.  They reached the intercoder reliability of .80 or higher for all 
of items.   
 Based on participants’ respondents, three coders agreed with 11 categories (see Table 65; 
See Appendix L for Codebook).  
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Table 65  
Categories for Side Effects of the Flu Vaccination 
Categories  
Past experience 
Participants stated their own experiences.  For example, I had 
bad reaction from the flu vaccination or I got flu shot every 
year, but I don’t have any side effects.  
Interpersonal effect 
Participants addressed stories about the flu vaccination from 
their family, friends, etc.  
Trust in social system 
Participants trust in social system such as doctor, pharmacy, 
government, etc.  
Fear of the flu vaccination 
Participants had fear of the flu vaccination. For instance, fever, 
soreness, redness, swelling, etc.  Also, participants believed the 
flu vaccination give virus to them.  
No history of the flu 
vaccination 
Participants described that they never had the flu vaccination.  
No future intention to the flu 
vaccination 
Participants stated that they will never get the flu vaccination.  
Inflated perception of being 
healthy 
Participants described that they are healthy, their body can 
flight flu, their immune system will fight flu, and other.   
Low risk perception of side 
effects 
If participants stated that side effects are minor or not a big 
deal, it was coded as low risk perception of side effects.  
Benefit of the flu vaccination 
Participants addressed positive effects of the flu vaccination, 
helping people, and other.  
No reason 
If participants just wrote that they did not worry side effects or 
they do worry side effect.  
Other 
Participants provided answers that cannot belong to any of the 
11 categories.   
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Content analysis result indicated that many participants worried about the side effects of 
the flu vaccination.  First of all, they stated that they had developed side effects themselves.  Of 
participants (n = 6, see Table 66) worry about side effects of the flu vaccination because they had 
a bad reaction.  For example, participants said “because I have gotten very sick after taking the 
flu shot. I was sick for over two weeks and I did not understand why since the shot doesn't have 
the active virus in it;” “I have had cold symptoms from getting a flu shot;” and “In the past, I 
have had a stomach ache after receiving a flu shot.”  Some participants (n = 9) also heard about 
potential side effects from their family and friends.  Participants addressed that “I've had a family 
member become sick within a day after the flu shot and ever since then I am worried about 
getting the flu vaccination;” and “I have heard of cases of friends and family having allergic 
reactions to the flu vaccination.”   
In addition, the result of this study indicated that more than half of the participants (n = 
101, 56.7%) had fear of the flu vaccination.  For example, the flu vaccination could cause flu and 
such sick symptoms as headache, achiness, and other body pains.  Some even worried about the 
potential of dying from the vaccination.  Participants stated that “the [flu shot] is potentially 
dangerous to our health;” “It seems like there are a lot of risks associated with getting a flu shot;” 
and “I worry because it puts the virus inside you so there is a chance that you will get the flu.”   
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Table 66  
Numbers of the Reason for Side Effects of the Flu Vaccination 
Categories 
Worry 
n 
No worry 
n 
Past experience 6 25 
Interpersonal effect 9 8 
Trust in social system 0 10 
Fear of the flu vaccination 101 0 
No history of the flu vaccination 0 18 
No future intention to the flu vaccination 0 16 
Inflated perception of being health 3 7 
Low risk perception of side effects 1 47 
Benefit of the flu vaccination 0 26 
No reason 0 3 
Other 0 2 
Note. The “Worry” column is for the question about why do you worry about the side effect of 
the flu vaccination; the “No Worry” column is for the questions about why do you NOT worry 
about the side effects of the flu vaccination.  
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 In order to analyze fear of the flu vaccination among the four stimulus messages, chi-
square with the four stimulus messages as the independent variable and fear of the flu 
vaccination as the dependent variable was conducted.  This study did not find differences of flu 
vaccination fear among the four messages, χ2(3) = 5.29, p = n.s. (see Table 67).  Nevertheless, 
fear of the flu vaccination might lead to low flu vaccination rates and high flu vaccination risk 
perception.  This is because when people perceive risks, what is in their mind is important 
(Sunstein, 2012).  Recently, they received the attack message, so that they might focus on their 
thoughts and what they have heard about the flu vaccine’s side effects instead of inoculation 
messages.  However, participants did not provide scientific facts or experts’ opinions which 
supported side effects of the flu vaccination.  In other words, if health messages provide 
information with scientific evidence, fear of the flu vaccination may decrease. 
 
Table 67  
Fear of the Flu Vaccination and Effects of the Attack Message among Four Messages 
 Heuristic Systematic 
p χ2(3) 
 
Expert 
n (%) 
Non-Expert 
n (%) 
Expert 
n (%) 
Non-Expert 
n (%) 
Fear of the Flu Vaccination 26 (25.7) 24 (23.8) 31(30.7) 20 (19.8) n.s. 5.29 
Effect of the Attack 
Message 
2 (50) 0 (0) 1 (25) 1 (25) . . 
Note. N = 178, n.s. = not significant 
 
 Among the open-ended question answers, participants mentioned the attack messages as 
a reason for worrying about side effects.  Because only four participants stated the attack 
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message in open-ended questions, this study did not run chi-square.  However, two participants 
received the heuristic message from an expert source (see Table 67).  One participant said 
“because this survey has informed me of many side effects associated with the flu vaccination, I 
was not aware of how sick people get from getting the vaccination.”  The other participant said 
“I worry about them because it said close to 38 people died from this vaccination. Also, it said 
thousands of people got very sick from this vaccination.”   
In contrast, one participant who also received the heuristic message from an expert source 
said “cause of the information given the side effects are not that bad.”  In this case, although the 
participant received the same information, they differently perceived the number of side effects’ 
case and symptoms.  People overestimated or underestimated risks even though they received the 
same information (Sunstein, 2012).  Sunstein also suggested that people significantly 
overestimated the number of deaths from accidents, but they underestimated the number of 
deaths from disease.  Participants of this study also differently perceived risk information.  They 
perceived lower risk perception of flu illness, but they perceived higher risk perception of the flu 
vaccination.   
The second open-ended question asked why participants did not worry about side effects.  
Participants addressed that because they have never received the flu vaccination (n = 18) and/or 
they did not have intention to get the flu vaccination in future (n = 16), they did not need to 
worry about side effects or they did not care about them.  It is likely that, in the case of worrying 
about potential side effects, their own experiences and trust in health care practitioners were 
important in having positive attitudes toward the flu shot.  Twenty five participants did not worry 
about the side effects of the flu vaccination because they had never developed side effects from 
the flu vaccination.  For instance, they mentioned that “I have gotten this shot for many years 
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now and have never felt any side effects. I also wonder if the effects would be worse than getting 
the flu.”   
Some of participants (n = 10) trusted their doctors and health systems so that they did not 
worry about side effects.  They addressed that “I trust doctors and medical professionals with my 
health concerns and would expect them to tend to me as best as possible if I were to have side 
effects from the flu vaccination;” “Because the vaccination is well developed and is less likely to 
cause the flu;” and “My mother is a doctor and I am aware that the side effects are extremely 
unlikely and that the FDA requires any side effect of a test group to be listed even when there is 
no correlation with a drug or vaccination.”  Moreover, considering participant’s age, some of 
them (n = 7) stated that they did not need to worry about getting the flu or developing side 
effects from the vaccine.  They mentioned that “I’m healthy. Because my immune system is 
pretty strong.”  They believed that their immune system could fight the flu virus because they 
were healthy.   
In addition, some participants (n = 47) believed that most side effects were minor and 
wondered how serious the side effects were.  This allows for a comparison of fear of the flu 
vaccination.  Below is what they stated about non-serious nature of side effects: 
• I don’t worry about them because the side effects tend to be very minor in the 
majority of cases. There will always be exceptions but if one would actually 
compare the percentage of those who were severely sick or died after getting the 
flu shot to the amount of people who received it, then I believe you would find 
that the percentage is very low. A vaccine gives you dead or weakened germs of 
the flu itself. So minor symptoms of the flu are likely to occur and any soreness, 
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redness, itchiness are normal reactions after just about any kind of shot you 
receive.  
• People tend to assume that things like headaches are side effects of medications or 
in a mind over matter situation, they create the side effects out of paranoia.    
• I do not worry about the side effects of the flu vaccination. I think the media over-
dramatizes it. 
Furthermore, 26 participants trusted flu vaccination benefits.  In order to analyze low risk 
perception of side effects and trust of the flu vaccination among the four groups, chi-square with 
the four stimulus messages as the independent variable and low risk perception of side effects 
and flu vaccination benefits as the dependent variable was conducted.  This study did not find 
differences between the reason for low risk perception of side effects and the four stimulus 
messages, χ2(3) = 1.10, p = n.s. (see Table 68).   Also, differences between the reason for flu 
vaccination benefits and the four stimulus messages were not supported in this study, χ2(3) = 
2.27, p = n.s. (see Table 68).  Even though the rather stringent Chi-Square test result was not 
statistically significant, participants who received systematic messages were more likely to 
cognitively process minor side effects and flu vaccination benefits to fight back the attack 
message.   
One of the most important responses was that one participant who received the heuristic-
expert message recalled the inoculation message.  This participant addressed that “because the 
message said that the vaccination cannot make you sick so I do not worry about side effects.”  
Within this case, the participants who received heuristic messages were less vulnerable to the 
attack message based on their own experiences and observation.  
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Table 68 
Minor Side Effects and Flu Vaccination Benefits among Four Messages 
 Heuristic Systematic 
p χ2(3) 
 
Expert 
n (%) 
Non-Expert 
n (%) 
Expert 
n (%) 
Non-Expert 
n (%) 
Minor side effects 10 (21.3) 10 (21.3) 12 (25.5) 15 (31.9) n.s. 1.10 
Flu Vaccination Benefit 7 (26.9) 4 (15.4) 10 (38.5) 5 (19.2) n.s. 2.27 
 
Note. n.s. = not significant 
 
 Based on participants’ answers, interpersonal communication is important to create their 
beliefs and attitudes.  However, people often received health information from non-experts and 
trusted non-proven facts instead of scientific facts.  This study also asked where participants 
obtained health information.  Only 26 participants received health information from their 
doctors.  Many others obtained health information from Internet search engines such as Yahoo, 
Google, WebMD, and social media.  It is possible that many people were more exposed to attack 
messages such as misperceptions and non-scientific information than scientific messages.  
Therefore, misperceptions, for example the flu shot caused the flu, led to them worry about the 
side effects.  Experiences, beliefs, and attitudes toward the flu vaccination were important factors 
in reasons for receiving the flu shot and worrying about the side effects from the shot.    
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CHAPTER VI. DISCUSSION 
 This study investigated the effects of heuristic-systematic messages with inoculation 
information on risk and benefit perception of flu and the flu vaccination.  Before addressing the 
effects of heuristic-systematic messages and inoculation messages, it is important to discuss 
knowledge of the flu vaccination among young people, the flu vaccination coverage, and the 
relationship between media and perception of flu illness and the flu vaccination.   
First, the result of this study indicated that participants had low knowledge of the flu 
vaccination.  Most participants provided wrong answers about the flu vaccination in more than 
half of the questions.  Low knowledge of the flu vaccination was probably related to low flu 
vaccination coverage in the past 5 years and low intention to get the flu vaccination.  Previous 
research (e.g., Gidengil et al., 2012; Zimmerman et al., 2003) also found that knowledge of the 
flu vaccination affected risk perception of flu illness and the decision to get the vaccination.  
Moreover, among knowledge questions, one question asked about respondents’ knowledge about 
diseases such as autism, multiple sclerosis, and diabetes, and how they might be triggered 
through the vaccination.  About 11.24% of participants agreed with this argument.  This may be 
among the most significant misperceptions of the flu vaccination, and it caused fear of the flu 
vaccination.  In other words, the fear of the flu shot could be the biggest cause of low flu 
vaccination coverage.  Thus, flu vaccination campaigns need to clarify the facts of the flu 
vaccination effects based on scientific evidence in order to reduce misperception of the flu 
vaccination.  
Most participants of this study did not get the flu vaccination in the previous 5 years.  The 
CDC (2013b) reported that 31.1% of individuals between 18 and 46 years old received the flu 
vaccination in 2012 – 2013 season.  However, only 9.5% of participants received the flu 
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vaccination in 2012 – 2013 season.  Comparing national flu vaccination coverage to the results 
of this study indicated that participants of this study had very low flu vaccination rates.  The 
lowest vaccinated rates during the 2012 – 2013 season in this study might be related to 
participants’ age.  Considering participants’ age (the average age of participants was 20 years 
old), before the 2011 – 2012 season, their parents paid and took them to get a flu vaccination.  
After participants left their parents in order to attend college, they might not get the flu 
vaccination without parents’ logistic, financial, and emotional support.   
Furthermore, national flu vaccination coverage has been influenced by flu activity (CDC, 
2013e). The CDC (2013e) reported that 40.4% of adults (18 years and older) had the flu 
vaccination during 2009 – 2010 season; 40.5% of adults had the flu vaccination during 2010 – 
2011 season; 38.8% of adults had the flu vaccination during 2011 – 2012 season; 41.5% of adults 
had the flu vaccination during 2012 – 2013 season.  Also, the CDC (2013e) indicated that during 
the 2012 – 2013 season the flu had spread more than in previous seasons. When people made 
decisions to get the flu vaccination, they probably consider the level of flu activity of the season.   
The media emphasized the way of contagion, rates of spread, and symptoms of flu illness 
during flu seasons, specifically within highly active flu seasons.  People also relied on media in 
order to get information regarding pandemic diseases.  Therefore, this study measured the 
relationship between the media and risk perception of flu illness in the first research question and 
hypotheses.  This study found that different types of media had different effects on the risk 
perception of flu illness and benefit perception of the flu vaccination.  More specifically, 
although exposure to TV news was not related to risk perception of flu illness, exposure to TV 
news had effects on benefit perception of the flu vaccination.   
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In addition, exposure to TV health channels not only affected risk perception of flu 
illness, but also was related to benefit perception of the flu vaccination.  TV health channels were 
more related to awareness of the flu issue than other media channels.  For instance, participants 
who were more exposed to TV health channels had higher risk perception of flu illness and flu 
mortality.  However, participants who were suitably exposed to TV health channels had higher 
benefit perception of the flu vaccination and lower risk perception of the flu vaccination than 
those with the highest exposure to TV health channels.  Exposure to a lot of health information 
may blur people’s perceptions of health issues.  Participants who were highly exposed to TV 
health channels had higher intentions to get the flu vaccination in this study.  Therefore, media 
play an important role in increasing awareness of risk perception of flu illness and benefit 
perception of the flu vaccination.  Specifically, what kinds of information people are exposed to 
plays an important role in changing attitudes and behaviors. 
On the other hand, higher usage of Internet news and Internet health information were not 
related to risk perceptions of flu illness and risk/benefit perception of the flu vaccination.  This 
result suggested that risk perception of flu illness and benefit perception of the flu vaccination 
can be reflected by the content of media because media might address a lot of flu information 
with different content, tones, and frames.  In addition, the findings can be reflected by an 
individual’s interest in health issues.  The level of interest in health information can affect the 
level of media exposure.  For example, without an interest in health information, people might 
not watch health channels on TV.  People who had an interest in health information might focus 
on the benefits of desired health behaviors such as the flu vaccination and anti-smoking.   
  The second research question and hypotheses set was designed to investigate the 
relationship between risk perception of flu illness and risk/benefit perception of the flu 
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vaccination.  Previous research found a positive relationship between risk perception of flu 
illness and benefit perception of the flu vaccination (Thompson et al., 2012).  Like previous 
research, this study found a positive relationship between risk perception of flu illness and 
benefit perception of the flu vaccination.  Although risk perception of flu illness did not affect 
the level of risk perception of the flu vaccination, higher risk perception of flu illness led to 
higher intention to get the flu vaccination.  Benefit perception of the flu vaccination was also 
found to be a significant predictor for intention to get the flu vaccination.   
In addition, this study found a negative relationship between risk perception of the flu 
vaccination and benefit perception of the flu vaccination.  This result supported the foundation of 
previous research (e.g., Finucane et al., 2000; McDaniels et al., 1997; Slovic et al.,1991) about 
the reverse relationship between risks and benefits toward hazardous events.  The results 
indicated that when people perceived risks from an event, they might try to find a way to protect 
themselves from those risks.  High risk perception of flu illness led to flu vaccination benefit 
perception and intention to get the flu vaccination as one of the ways to protect themselves from 
the flu.  Therefore, flu campaigns should place more focus on the benefits of the flu vaccination 
with regards to flu illness and mortality.   
Furthermore, this study found a relationship between past flu vaccination rates and 
perception of flu and the flu vaccination.  People who regularly received the flu shot had the 
highest risk perception of flu illness and benefit perception of the flu vaccination, but the lowest 
risk perception of the flu vaccination.  In contrast, people who did not receive the flu vaccination 
had the lowest risk perception of flu illness and benefit perception of the flu vaccination, but the 
highest risk perception of the flu vaccination.  This result showed how participants’ past 
experience of the flu shot affected risk perception of flu illness and benefit/risk perception of the 
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flu vaccination.  That is, a decision to get the flu vaccination is positively related to individuals’ 
own experiences and beliefs.  However, many young people who had higher past flu vaccination 
rates did not perceive high mortality of flu.  This could be because many people perceived only a 
very small chance to die from flu believing that flu mortally was only pertaining to elders, 
babies, and kids. 
In the third research question and hypotheses set, this study explored the relationship 
between heuristic-systematic messages and flu and flu vaccination perception.  This study found 
that participants of this study who were exposed to the systematic message had lower risk 
perception of the flu vaccination than those exposed to the heuristic massage.  Because 
systematic information processing consisted of an analytic orientation of information (Eagly & 
Chaiken, 1993), when participants were exposed to the systematic information message, they 
might focus more on comparisons between benefits and risks about flu and the flu vaccination.  
Hence, they evaluated low risk perception of the flu vaccination.   
On the other hand, this study did not find differences between a heuristic message and 
systematic message for flu illness risk perception, flu vaccination benefit perception, and 
intention to get the flu vaccination.  Eagly and Chaiken (1993) suggested that systematic 
information processing required both the ability of interpreting information and the motivation, 
whereas heuristic information processing was based on experiences and observation.  This might 
be related to their capacity of interpreting information and their motivation to know about flu and 
the flu vaccination.  Due to low capacity and motivation, participants also might have low 
knowledge about flu and the flu vaccination even though they read a message about flu and the 
flu vaccination.  Thus, health campaigns need to consider individuals’ comprehension of health 
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information.  When health campaigns focus on risks of hazardous events, they need to provide 
scientific facts that can be easily understood. 
 In the fourth research question and hypotheses set, this study examined the relationship 
between source expertise and flu illness and flu vaccination perception.  This study found that 
participants who received a message coming from an expert source had higher benefit perception 
of the flu vaccination and higher intention to get the flu vaccination than those exposed to the 
non-expert source message.  However, risk perception of flu illness, flu mortality, and the flu 
vaccination was not different between a message coming from an expert source and a non-expert 
source.  These findings indicated that people focused more on risk information than critically 
analyzing between benefits and risks.  In other words, when participants faced risk information, 
they focused more on risks of certain issues, even though they did not know the credibility and 
accuracy of the information.  They might not be able to educate themselves, ask experts such 
doctors regarding the incredible information, or seek health information.   
 In the fifth research question and hypotheses sets, this study investigated how heuristic-
systematic messages interacted with source expertise.  The results of this study indicated that 
participants who received a heuristic message coming from an expert source had the highest 
benefit perception of the flu vaccination, whereas participants who received a heuristic message 
coming from a non-expert source had the lowest benefit perception of the flu vaccination among 
the four different types of messages.  Eagly and Chaiken (1993) explained that when people lack 
the ability to process information, they use heuristic information processes.  Participants in this 
study had low knowledge of the flu vaccination and flu illness.  Due to this lack of knowledge, 
they focused more on heuristic cues such as expert source and emotional appeals.  Therefore, a 
heuristic message coming form an expert source was effective on benefit perception of the flu 
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vaccination.  However, this study did not find the effects of the message interactions on risk 
perception of flu illness and the flu vaccination.  When people analyzed benefits and risks of a 
health issues, information processing required the analytical information processing ability.  For 
instance, when people perceived the benefits of health issues, they might analyze information 
based on scientific facts, source expertise, their own experiences, observation, and others.  
However, when people perceived risks, they might focus more on just risks even though the 
information was not based on scientific facts and/or professional opinions due to low ability of 
interpreting information.  Therefore, heuristic messages with an expert source were more 
effective on benefit flu vaccination perception and flu vaccination intention than other messages.  
 In the sixth research question and hypotheses set, this study applied inoculation theory in 
order to examine how different types of messages are more effective in the resistance of an 
attack message.  The results of this study indicated that individuals who received heuristic 
messages had more resistance against an attack message than systematic messages.  After they 
were inoculated from heuristic messages, when people received the attack message, they were 
more cognitively resistant to the attack message.   
The seventh research question and hypotheses set were designed to measure how people 
protected their own attitude and behavior toward flu illness and the flu vaccination against the 
attack message.  The result hinted that, although there were no significant differences in 
statistical scores, a heuristic message from a non-expert source was viewed as a vehicle for the 
highest resistance against the attack message among the four messages, and as a tool to change 
risk perception of flu illness and the flu vaccination.  However, a heuristic message from a non-
expert source was not a tool to produce higher flu illness risk perception and flu vaccination 
benefit perception, but it aroused higher flu vaccination risk perception.  A heuristic message 
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from an expert source was regarded as a vehicle for second higher resistance against the attack 
message among the four messages, but also as a tool to change risk perception of the flu 
vaccination.  This group did not change flu illness risk perception, but they changed flu 
vaccination perception.  After they were exposed to the attack message, it changed to higher flu 
vaccination risk perception, but it decreased flu vaccination benefit perception.   
On the other hand, a systematic message from a non-expert source was considered as a 
tool to change risk perception of flu illness, but not as a vehicle for resistance against the attack 
message among the four messages. After exposure to the attack message, they decreased risk 
perception of flu illness, but they did not change flu vaccination perception.  Also, a systematic 
message from an expert source was regarded as a vehicle for lower resistance against the attack 
message among the four messages, but it was a tool to change risk perception of flu illness and 
the flu vaccination.  After participants were exposed to the attack message, they had higher risk 
perception of flu illness and the flu vaccination, but flu vaccination benefit perception did not 
change.   
The eighth research question and hypotheses set found mixed results of inoculation 
effects.  The mixed results might reflect participants’ capacity, experience, and observation.  
Content analysis of participants in open-ended answers also supported how individual’s 
background was important for perceiving and analyzing risks.  One of the common reasons for 
worrying about side effects was fear of the flu vaccination, such as participants believing that the 
flu vaccination gave them the virus, sickness, and uncomfortable conditions.  Because of fear, 
some of the participants even worried about the potential of dying and contracting some diseases 
from the vaccination.  For this reason some of participants also responded that getting flu was 
better than having the side effects from the vaccination.  Another common reason was that some 
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participants heard and observed potential side effects from their family and friends, and/or they 
had developed side effects themselves.   
On the other hand, other participants did not worry about the side effects of the flu 
vaccination.  One of the common reasons for not worrying about the side effects was that they 
never developed side effects from the flu vaccination.  However, another common reason was 
that participants did not worry about the side effects from the flu shot because they never get the 
flu vaccination.  They also responded that they never get the flu or never get sick.  Due to their 
flu history, they may not have awareness of flu illness.  Thus, these findings demonstrated the 
importance of people’s experience and observation in order to make decisions regarding desired 
health behavior.   
In addition, even though people are exposed to the same information, they perceived 
different levels of risks.  Some of them cited the inoculation message against the attack message 
in the open-ended questions.  The most important finding from the inoculation was that 
participants who received the heuristic message from an expert source recalled the inoculation 
message even though they received the message only once through experimental stimulus.  Also, 
they thought side effects from the flu vaccination were not bad because they trusted the given 
message.  In contrast, one participant who was exposed to the systematic message from a non-
expert source focused on the death rate from the flu vaccination in the attack message.  This 
participant responded that “I worry about them because it said close to 38 people died from this 
vaccination”.  Another participant said “thousands of people got very sick from this 
vaccination.”  These two cases supported that people differently perceived the same information 
about risks.  Although the results from the open ended questions were derived from a small 
number of cases, these responses from the participants provided important clues regarding the 
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importance of heuristic messages with an expert source.  Thus, health message campaign frames 
can affect individual’s stance regarding risks.   
Overall, this study indicated that different message types could affect the benefit 
perception of the flu vaccination.  However, health messages did not have effects on risk 
perception of the flu vaccination and flu illness.  The result of the study shows that it is hard to 
imagine that only benefit perception of the flu vaccination affects individuals’ intention to get the 
flu shot.  Instead, the key point of influence on getting the flu shot was controlling the fear of 
vaccinations.  If people have both high risk and benefit perception of the flu vaccination, they 
probably will not get the vaccination.   
The findings of this study can be also useful in many vaccination information campaign 
cases such as measles, polio, HPV, and others.  Particularly, recent measles outbreak provides 
importance of vaccination and information campaign.  Between December 28, 2014 and 
February 8, 2015, there was a significant measles outbreak at Disneyland, California, in which 
125 people were diagnosed with measles.  Among them, 45% were unvaccinated and 43% had 
unknown or undocumented vaccination status (CDC, 2015).  Also, in 2014, 383 cases of the 
measles were diagnosed among unvaccinated Amish communities in Ohio.  These two cases 
indicated the importance of vaccinations.  Consequently, some states, such as California, 
required children to receive the measles vaccination, except for individuals who had medical 
conditions (NVIC, 2015).  Also, Washington, Oregon, and North Carolina have considered 
proposing laws reducing families’ ability to decline mandatory vaccination (NPR, 2015).  
However, many parents still did not get their children vaccinated because of their fear of 
vaccinations, even in California (CNN, 2014).  Some have protested the requirement of 
vaccinating their children because of their belief in the relationship between vaccinations and 
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autism.  When CNN news reported the California measles outbreak, CNN news (2014) just 
mentioned, without contextualizing the story with the medical community’s recommendation on 
vaccination, that some parents had the belief that vaccinations can cause autism and focused on 
their protest.  The problem is that the news did not explain the fact of the causal relationship 
between vaccinations and autism.  A medical journal, The Lancet, had published one research 
about the relationship between autism and vaccinations in 1998 (Forbes, 2015).  Although this 
research was subsequently fully debunked, and other research has been published proving no 
relationship between vaccination and autism, a lot of media have reported and debated the 
relationship between autism and vaccinations until now. 
During the 2014 measles outbreak, many media outlets informed the public about the 
importance of vaccinations and this move was quite effective in increasing knowledge about the 
benefits of the vaccination.  But, this campaign could have been executed better if the efforts 
were more focused on decreasing the risk perception of vaccinations.  People may compare two 
risks: contracting diseases such as flu and measles versus contracting autism from vaccinations.  
In terms of risk of lasting damage, however, autism is more severe compared to curable flu or 
measles.  The higher level of damage and its risk perception of vaccination could have 
contributed to low intention to receive vaccination.   
Beck (2009) defined manufactured risks as the level of individuals’ experiences with risk 
perception and the distribution of risks led to levels of knowledge of risks.  There may be 
manufactured risks (Beck, 1992) associated with receiving the flu or measles vaccination.  In 
other words, the relationship between vaccinations and autism may represent manufactured risks 
in our society and inaccurate knowledge of the flu or measles vaccination.  Therefore, health 
campaigns need to rectify inaccurate risk perceptions regarding diseases and vaccinations.    
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Taken together, measles outbreaks and this study’s findings indicate how fear of the flu 
vaccination can affect attitudes and behaviors toward the vaccination.  Health campaigns need to 
provide information based on the scientific facts and professional opinions in order to reduce fear 
of the flu vaccination, to accrue health information, and to fight attack messages.  For the 
campaign, heuristic cues such as emotional appeals and experts’ opinions could be quite useful.  
However, this study found that information learned from heuristic cues could be easy invaded, 
although heuristic messages were effective for benefit perception of the flu vaccination and 
intention to get the flu vaccination.  Hence, this study suggests the compensation of the heuristic 
cues with scientific evidence such as research regarding the vaccination.   
Additionally, health campaigns need to discuss misperceptions of flu and the flu 
vaccination based on scientific evidence in order to eliminate misperceptions.  The media has 
reported, and the people have discussed, the relationship between autism and the vaccination 
during the past 15 years since research has come out.  However, health campaigns have not 
actively refuted misperceptions of flu and the flu vaccination.  In order to eliminate fear of the 
flu vaccination, health campaigns should discuss misperceptions of flu and the flu vaccination.  
However, the difficult challenge is that the information also should be easily understood by 
everyone.  Presumably highly educated participants of this study from the college campus had 
low knowledge of the flu vaccination and low ability to interpret health information.  Health 
campaigns almost always target populations who may not have high education.  That is, health 
campaigns should consider literacy levels in order to increase the level of understanding of 
health information, especially when presenting health statistics numbers.   
Health information campaigns for the changes in flu illness and flu vaccination risk 
perception would be difficult to use the inoculation theory.  However, the effects of inoculation 
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after exposure to the attack message suggested that inoculation could prevent the persuasive 
impact of attacks.  A health campaign should utilize information inoculation as a vehicle to 
increase knowledge of health information and, more importantly, build resistance to incorrect 
attack messages.   
Limitations and Future Research 
 This study found different relationships between different types of media and perceptions 
of the flu illness and the flu vaccination.   However, this study did not measure the origin of 
misperceptions of the flu vaccination and the kinds of health information content participants 
were exposed to.  Without knowing the specific content exposed to the participants, this study 
could not find differences between media exposure and risk perception of flu illness and the flu 
vaccination because high health TV channel exposures would not necessarily increase high risk 
perception of flu and high benefit perception of the flu vaccination.  Participants could have been 
exposed to non-flu related health information such as cancers, diabetes, and heart diseases.  As a 
result, they might have low risk perception of flu illness and high risk perception of the flu 
vaccination after exposure to health TV channels.  Thus, future studies need to analyze the health 
content types people are exposed to and test the effects of the repeated exposure to such content.  
Even though people do not know where the information was coming from, they seem to 
believe the information.  Recently, people are used to obtaining information from the Internet 
and share information on the Internet.  They are also use to sharing and believing other people’s 
opinions.  The level of trust in information may affect the results of this study.  Future studies 
need to examine which media people use to obtain health information, what kind of health 
information people trust, and whom people trust.  These suggestions can improve health 
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campaign content and encourage people’s attitude, beliefs, and behavior toward desired health 
behaviors.    
Another potential remedy for the effects of heuristic and systematic information 
processing is to investigate which information processing they adopt when people perceive risks.  
Even though people receive systematic cues, they may not take systematic information 
processing because of their capacity to interpret information, experience, and/or observation.  
Information sufficiency means the extent to which people satisfy their information.  Testing 
information sufficiency is recommended for effects of heuristic and systematic information 
processing, because the level of motivation to learn flu and the flu vaccination may affect the 
understanding of information.   
This study found that heuristic messages with an expert source were effective inoculating 
the participants than systematic messages were.  However, this result was based on a small 
number of responses.  Because the experiment of this study used to a single realistic stimulus, the 
impact of the stimulus was quite limited and could not find big differences among the four 
groups. Hence, in order to test the effects of different types of messages, future studies need to 
provide messages multiple times in order to increase inoculation regarding a desired health 
behavior.   
This study found that knowledge of the flu vaccination was important to increase risk 
perception of flu illness and the benefit perception of the flu vaccination.  In order to increase 
knowledge, literacy of health information is important.  This study suggests that future studies 
need to analyze levels of health information literacy.   
In addition, this study had an acceptable reliability score of flu illness perception and a 
low reliability score of flu mortality perception.  In order to measure risk perception of flu illness 
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and flu mortality perception, future studies need to improve measurements.  Such measurement 
development can help future studies find different perceptions of flu illness and the flu 
vaccination, and increase intention to get the flu vaccination.   
External validity is one of the common limitations for experiment design (Singlecton & 
Straits, 2005).  This study addresses a variety of external validity as the final limitation.  The 
online experiment of this study was conducted during October 28 through November 
18.   Participants might be exposed to flu news and campaigns for the flu vaccination.  Or, they 
might have a family member who is related to a medical professional.  Moreover, they might 
already have such inoculation from media and acquaintances before receiving the stimulus 
messages in this study.  For instance, their own previous inoculation can affect results of 
heuristic and systematic message effects.  Consequently, they may perceive the stimulus 
messages of this study as the attack message.  This limitation may also account for the lack of 
significant inoculation effects of this study.   
Another limitation of this study was the representativeness of the sample to young 
people. This study was conducted at a college campus.  This study could not find the effects of 
socioeconomic status and education level as one of the independents variables.  Future research 
should be conducted with a sample with diverse demographic backgrounds.   
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APPENDIX D. INVITATION EMAIL TO INSTRUCTORS 
Dear BGSU Instructors,  
My name is SangHee Park and I’m a 4th year Ph.D student in the School of Media and 
Communication at Bowling Green State University.   I’m emailing you to ask if you would be 
willing to allow your students to participate in my online experiment.    
The purpose of this study is to gain valuable insights into flu risk and the flu vaccination.  
Findings from this research will greatly enhance our understanding of how people deal with flu 
in their lives.  The project is a 2×2 online experiment that attempts to better understand how 
people deal with flu in their lives.  Students will be asked to participate in two online 
experiments as a pre-test and post-test.  In the first experiment, students will be asked to answer 
a series of questions.  After answering these questions, students will then be asked to read one 
brief article from a website.  After reading the article, students will be asked to answer a series of 
questions related to the article.  The entire process should take less than 30 minutes.  One week 
after completing the first request, students will receive an additional email that invites them to 
complete a similar request. In this second experiment, students will be asked to read another 
brief article from a website and will be asked to answer a series of questions related to the article.  
The entire process of second request should take less than 20 minutes.   
You can offer extra credits to your students for participation.  I will provide you with a list of 
students who complete the experiment in its entirety.   
I would appreciate any help you can give regarding my project.  Please email me back at 
spark@bgsu.edu, if you would like to participate.  If you do agree to participate, I will provide 
you with the link to an invitation as well as introductory information you can provide to your 
students.   
I would be pleased to answer any questions you may have involving the study. You may contact 
SangHee Park (spark@bgsu.edu) or her adviser, Gi Woong Yun (phone: 419-372-8638, email: 
gyun@bgsu.edu) with questions about the study.  If you have questions about conduct of this 
study and/or your rights of participant, you may also contact the Human Subjects review Board 
(HSRB) at Bowling Green State University (phone: 419-372-7716, email: hsrb@bgsu.edu).  
I thank you for your time and consideration in my project.  
Best regards, 
SangHee Park. 
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APPENDIX E. FIRST INVITATION EMAIL TO STUDENTS 
Dear BGSU Students, 
I invite you to participate in a study that will help gain valuable insights into flu risks and the flu 
vaccination.  Findings from this research will greatly enhance our understanding of how people 
deal with flu in their lives.   
Participation consists of voluntarily completing two secure online experiments.  If you agree to 
participate, you will be asked to take part in two online experiments.  In the first, you will be 
asked to answer a series of questions.  After answering these questions, you will be asked to read 
one brief article from a website.  After reading the article, you will be asked to answer an 
additional series of questions related to the article.  The entire process should take less than 30 
minutes.  One week after completing first request, you will receive an email that invites you to 
complete a similar request.  You will be asked to read one brief article from a website and will be 
asked to answer a series of questions related to the article.  The entire process of second request 
should take less than 20 minutes.   
Your participation is voluntary.  You may refuse to participate in this study or withdraw your 
consent at any time and discontinue participation in this study without penalty, and without 
affecting your grade and your relationship with your instructor and Bowling Green State 
University.  Whether you decide to participate or not, your grade and your relationship with your 
instructor and Bowling Green State University will not be affected in any way.   
If you complete the project in two online experiments, your professor will award you with extra 
credit and/or general points.  However, if you do not want to participate in the study, your 
instructor will provide you with an alternative way of earning an equal number of extra credit 
and/or general points you can earn by participating in this project.  If you prefer the alternative 
method, please contact your instructor.     
All participants in this study must be 18 years or older.  All responses will be kept strictly 
confidential.  To participate, please click the following link:  
http://www.researchspark.org/consent.php 
If you have any questions or would like additional information about this study, please contact 
SangHee Park at spark@bgsu.edu. 
Sincerely,  
SangHee Park 
Ph.D Student 
School of Media and Communication  
Bowling Green State University 
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APPENDIX F. SECOND INVITATION EMAIL TO STUDENTS 
Dear BGSU Students, 
I invite you to participate in the second part of this study due to your completion of the first 
portion of the study. 
Participation consists of voluntarily completing a secure online experiment.  If you agree to 
participate, you will be asked to read one brief article from a website and will be asked to answer 
a series of questions related to the article.  The entire process of second request should take less 
than 20 minutes.   
Your participation is voluntary.  You may refuse to participate in this study or withdraw your 
consent at any time and discontinue participation in this study without penalty, and without 
affecting your grade and your relationship with your instructor and Bowling Green State 
University.  Whether you decide to participate or not, your grade and your relationship with your 
instructor and Bowling Green State University will not be affected in any way.   
If you complete the project in its entirety, your professor award you with extra credits and/or 
general points.  However, if you do not want to participate in the study, your instructor will 
provide you with an alternative way of earning an equal number of extra credit and/or general 
points that you can earn by participating in this project.  If you rather prefer the alternative 
method, please contact your instructor.     
All participants in this study must be 18 years or older.  All responses will be kept strictly 
confidential.  To participate, please click the following link: 
http://www.researchspark.org/posttest/postconsent.php  
If you have any questions or would like additional information about this study, please contact 
SangHee Park at spark@bgsu.edu.  
 
Sincerely,  
SangHee Park 
Ph.D Student 
School of Media and Communication  
Bowling Green State University 
 
 
  
200 
 
 
APPENDIX G. INFORMED CONSENT 
 
Perception of Flu 
My name is SangHee Park, and I am a doctoral candidate in the School of Media and 
Communication at Bowling Green State University.  Gi Woong Yun is my advisor.  He is an 
associate professor at the School of Media and Communication.  I would like to invite you to 
participate in my study.   
The purpose of this study is to gain valuable insights into flu risks and the flu vaccination.  
Findings from this research will greatly enhance our understanding of how people deal with flu 
in their lives.  If you complete the project in its entirety, your professor may award you with 
extra credits and/or general points.  However, if you do not want to participate in the study, your 
instructor will provide you with an alternative way of earning equal number of extra credits 
and/or general points you can earn by participating in this project.  If you prefer alternative 
method, please contact your instructor.    
If you decide to participate in this study, you will be asked to participate one more time after 
completing today’s request. Today, you will be asked to answer a series of questions. After 
answering questions, you will be asked to read one brief article from a website.  After read an 
article, you will be asked to answer a series of questions related to the article.  The entire process 
should take less than 30 minutes.  One week after completing today’s request, you will receive 
an email that invites you to complete the similar request. You will be asked to read one brief 
article from a website and will be asked to answer a series of questions related to the article.  The 
entire process of second request should take less than 20 minutes.  
Your participation is voluntary.  You may refuse to participate in this study or withdraw your 
consent at any time and discontinue participation in this study without penalty. Whether you 
decide to participate or not, your grade and your relationship with your instructor and Bowling 
Green State University will not be affected in any way.  You must be at least 18 years old to 
participate in this study.   
SangHee Park will keep your answers confidential in a secured database.  Only SangHee Park 
will have direct access to your answers.  You will be asked to provide your email address in 
order to record the completion of this study.  However, your email address will not be attached to 
the survey results and will be stored in a separate, secure database.  After SangHee Park receives 
your answers, she will delete your email address from the database.  Your email address will be 
used to track your second online questionnaires and to send your instructor a confirmation that 
you have completed the study for extra credits.  Because the results will be stored in a separate 
database, no one will be able to identify you with the survey results you provide.   
The results of the study will probably be published.  However, no articles related to the gathered 
data will contain identifying material.  In order to further protect your answers, clear your 
browser cache and page history after completing the survey and do not leave survey open if 
using a public computer or a computer others may have access to.  Some employers may use 
tracking software so you may want to complete your survey on a personal computer.   
There are no risks involved in participating in this study beyond those encountered in normal 
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daily life.   
I would be pleased to answer any questions you may have involving the study. You may contact 
SangHee Park (spark@bgsu.edu) or her adviser, Gi Woong Yun (phone: 419-372-8638, email: 
gyun@bgsu.edu) with questions about the study.  If you have questions about conduct of this 
study and/or your rights of participant, you may also contact the Human Subjects review Board 
(HSRB) at Bowling Green State University (phone: 419-372-7716, email: hsrb@bgsu.edu). 
I have been informed of the purposes, procedures, risks and benefits of this study.  I have 
had the opportunity to have all my questions answered and I have been informed that my 
participation is completely voluntary.  I agree to participate in this research. 
By clicking “Next,” I acknowledge that I have been informed of the above and give my 
consent to participate in the study.       
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APPENDIX H. STIMULI MESSAGES 
Heuristic Information from an Expert Source 
 
Dr. Smith highly recommends the flu vaccination for almost everyone.  The CDC also 
recommends that everyone 6 months of age and older get a flu vaccine.  An annual flu 
vaccination is the best way to prevent the flu and the flu-related complications that can cause 
hospitalization and death.   
Many people die from different kinds of cancer and the flu.  In addition, a lot of people are 
hospitalized due to flu infections.  The CDC reported that in the United States, every year 40,676 
people die from breast cancer, 51,848 people die from colorectal cancer, 9,199 people die from 
skin cancer, and 158,081 people die from lung cancer.  Annual flu-associated deaths in the 
United States have ranged from a low of about 3,000 people to a high of about 49,000 people.  In 
addition, about 226,000 people are hospitalized due to flu infections.    
The flu can result in mild to severe illness, and in some cases it can lead to death.  The flu can 
also complicate existing illnesses and flu seasons are often unpredictable.  Influenza vaccination 
can reduced severe influenza symptoms among all age groups.  Even if you are generally a 
healthy person, you can still get sick from the flu.  You can also spread the virus to family and 
friends, even before showing any symptoms.  By getting the flu vaccine you can protect yourself 
from influenza and may also avoid spreading influenza to others.  Your vaccination also reduces 
community epidemics.  
Influenza can occur at any time, but most influenza occurs between October and May. People 
need to get flu vaccinations every year because influenza viruses are always changing, so the 
annual vaccination is recommended from scientists and public health experts.  Each year 
scientists try to match the viruses in the vaccine to those most likely to cause flu that year.  
Because immunity from vaccination declines over time, a yearly vaccination will give you 
optimal protection.  
The vaccination cannot itself cause influenza, because the vaccination makes the viruses 
inactive.  The flu shot cannot give you the flu.   If you actually get the flu soon after vaccination, 
you may have been exposed to the flu before getting vaccinated, or during the two-week period it 
takes the body to gain protection after getting vaccinated.   
The risk of a vaccine causing serious harm is extremely small.  Very mild flu-like symptoms 
after the vaccination can mean that your body is responding to the vaccination.  Flu vaccines are 
being made using the same production and safety methods that have been standard for decades, 
during which hundreds of millions of flu vaccines have been safely given.  Before flu vaccines 
are approved, they undergo careful testing, and each batch is checked for purity and strength 
before it is released.  Seasonal flu vaccines have been given for more than 50 years, and have 
consistently had a very safe track record.   
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Vaccines are available, for example, from your doctor or local health department, at many retail 
pharmacies, and even at University health centers.  Remember a flu vaccine is the first and best 
way to prevent influenza.  By protecting yourself with a flu vaccine, you’ll help protect your 
family, friends, classmates, and co-workers.  And that’s even better than “friending” them on 
your favorite social networking site. 
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Systematic Information from an Expert Source 
 
 
Dr. Smith highly recommends the flu vaccination for almost everyone.  The CDC also 
recommends that everyone 6 months of age and older get a flu vaccine.  An annual flu 
vaccination is the best way to prevent the flu and the flu-related complications that can cause 
hospitalization and death.   
Scientists and public health experts came to recognize that the flu can cause severe illness and 
even death for anyone.  In fact, influenza is among the most common respiratory illnesses in the 
United States, infecting millions of people every flu season.  The CDC reported that in the United 
States, every year 40,676 people die from breast cancer, 51,848 people die from colorectal 
cancer, 9,199 people die from skin cancer, and 158,081 people die from lung cancer.  Annual 
flu-associated deaths in the United States have ranged from a low of about 3,000 people to a high 
of about 49,000 people.  In addition, about 226,000 people are hospitalized due to flu infections.   
In 2012, the CDC reported that the flu can cause high fever, pneumonia, diarrhea, seizures, and 
in some cases can lead to death.  Even if you are generally a healthy person, you can still get 
sick from the flu.  Vaccination leads to an average 42% reduction in influenza mortality among 
all age groups.  By getting the flu vaccine you can protect yourself from influenza and may also 
avoid spreading influenza to others.   
Influenza can occur at any time, but most influenza occurs between October and May.  People 
need to get flu vaccinations every year because influenza viruses are always changing, so 
annual vaccination is recommended from scientists and public health experts.  This year’s 
seasonal flu vaccine will protect against an influenza A (H1N1) virus, an influenza A (H3N2) 
virus, and an influenza B virus.  Because immunity from vaccination declines over time, a yearly 
vaccination will give you optimal protection.   
The vaccination cannot itself cause influenza, because the vaccination makes the viruses 
inactive.  Some people who have gotten the nasal spray flu vaccine have had a runny nose, 
cough, or nasal congestion.  Neither the flu shot nor the nasal spray vaccine can give you the flu.  
If individuals have respiratory symptoms and disease after the vaccination, it coincides with 
prior illness such as the cold or prior infection.   
The risk of a vaccine causing serious harm is extremely small.  The most common side effects 
from flu shots have been soreness, redness or tenderness where the shot was given fever and 
aches.  Every year, the CDC works closely with the Food and Drug Administration (FDA), 
health care providers, state and local health departments, and other partners to ensure the 
highest safety standards for all flu vaccines.  The CDC and the FDA share in the responsibility 
of monitoring the safety of vaccines and ensuring systems are in place to promptly detect 
unexpected health problems following vaccination.  
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Vaccines are available, for example, from your doctor or local health department, and at many 
retail pharmacies.  University health centers also offer flu vaccines.  Remember a flu vaccine is 
the first and best way to prevent influenza. 
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Heuristic Information from a Non-Expert Source 
 
Flu vaccination for almost everyone?  An annual flu vaccination is the best way to prevent the 
flu and the flu-related complications that can cause hospitalization and death.  The CDC 
recommends that everyone 6 months of age and older get a flu vaccine.  
Many people die from different kinds of cancer and the flu.  In addition, a lot of people are 
hospitalized due to flu infections.  The CDC reported that in the United States, every year 40,676 
people die from breast cancer, 51,848 people die from colorectal cancer, 9,199 people die from 
skin cancer, and 158,081 people die from lung cancer.  Annual flu-associated deaths in the 
United States have ranged from a low of about 3,000 people to a high of about 49,000 people.  In 
addition, about 226,000 people are hospitalized due to flu infections.    
The flu can result in mild to severe illness, and in some cases it can lead to death.  The flu can 
also complicate existing illnesses and flu seasons are often unpredictable.  Influenza vaccination 
can reduced severe influenza symptoms among all age groups.  Even if you are generally a 
healthy person, you can still get sick from the flu.  You can also spread the virus to family and 
friends, even before showing any symptoms.  By getting the flu vaccine you can protect yourself 
from influenza and may also avoid spreading influenza to others.  Your vaccination also reduces 
community epidemics.  
Influenza can occur at any time, but most influenza occurs between October and May. People 
need to get flu vaccinations every year because influenza viruses are always changing, so 
annual vaccination is recommended from scientists and public health experts.  Each year 
scientists try to match the viruses in the vaccine to those most likely to cause flu that year.  
Because immunity from vaccination declines over time, a yearly vaccination will give you 
optimal protection.  
The vaccination cannot itself cause influenza, because the vaccination makes the viruses 
inactive.  The flu shot cannot give you the flu.   If you actually get the flu soon after vaccination, 
you may have been exposed to the flu before getting vaccinated, or during the two-week period it 
takes the body to gain protection after getting vaccinated.   
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The risk of a vaccine causing serious harm is extremely small.  Very mild flu-like symptoms 
after the vaccination can mean that your body is responding to the vaccination.  Flu vaccines are 
being made using the same production and safety methods that have been standard for decades, 
during which hundreds of millions of flu vaccines have been safely given.  Before flu vaccines 
are approved, they undergo careful testing, and each batch is checked for purity and strength 
before it is released.  Seasonal flu vaccines have been given for more than 50 years, and have 
consistently had a very safe track record.   
Vaccines are available, for example, from your doctor or local health department, at many retail 
pharmacies, and even at University health centers.  Remember a flu vaccine is the first and best 
way to prevent influenza.  By protecting yourself with a flu vaccine, you’ll help protect your 
family, friends, classmates, and co-workers.  And that’s even better than “friending” them on 
your favorite social networking site. 
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Systematic Information from a Non-Expert Source 
 
 
Flu vaccination for almost everyone?  An annual flu vaccination is the best way to prevent the 
flu and the flu-related complications that can lead hospitalization and death.  The CDC 
recommends that everyone 6 months of age and older get a flu vaccine.  
Scientists and public health experts came to recognize that the flu can cause severe illness and 
even death for anyone.  In fact, influenza is among the most common respiratory illnesses in the 
United States, infecting millions of people every flu season.  The CDC reported that in the United 
States, every year 40,676 people die from breast cancer, 51,848 people die from colorectal 
cancer, 9,199 people die from skin cancer, and 158,081 people die from lung cancer.  Annual 
flu-associated deaths in the United States have ranged from a low of about 3,000 people to a high 
of about 49,000 people.  In addition, about 226,000 people are hospitalized due to flu infections.   
In 2012, the CDC reported that the flu can cause high fever, pneumonia, diarrhea, seizures, in 
some cases can lead to death.  Even if you are generally a healthy person, you can still get sick 
from the flu.  Vaccination leads to an average 42% reduction in influenza mortality among all 
age groups.  By getting the flu vaccine you can protect yourself from influenza and may also 
avoid spreading influenza to others.   
Influenza can occur at any time, but most influenza occurs between October and May.  People 
need to get flu vaccinations every year because influenza viruses are always changing, so 
annual vaccination is recommended from scientists and public health experts.  This year’s 
seasonal flu vaccine will protect against an influenza A (H1N1) virus, an influenza A (H3N2) 
virus, and an influenza B virus.  Because immunity from vaccination declines over time, a yearly 
vaccination will give you optimal protection.   
The vaccination cannot itself cause influenza, because the vaccination makes the viruses 
inactive.  Some people who have gotten the nasal spray flu vaccine have had a runny nose, 
cough, or nasal congestion.  Neither the flu shot nor the nasal spray vaccine can give you the flu.  
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If individuals have respiratory symptoms and disease after the vaccination, it coincides with 
prior illness such as the cold or prior infection.   
The risk of a vaccine causing serious harm is extremely small.  The most common side effects 
from flu shots have been soreness, redness or tenderness where the shot was given fever and 
aches.  Every year, the CDC works closely with the Food and Drug Administration (FDA), 
health care providers, state and local health departments, and other partners to ensure the 
highest safety standards for all flu vaccines.  The CDC and the FDA share in the responsibility 
of monitoring the safety of vaccines and ensuring systems are in place to promptly detect 
unexpected health problems following vaccination.  
Vaccines are available, for example, from your doctor or local health department, and at many 
retail pharmacies.  University health centers also offer flu vaccines.  Remember a flu vaccine is 
the first and best way to prevent influenza. 
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APPENDIX I. PHASE I QUESTIONNAIRE 
Please answer all questions.  There is no right or wrong answer.  Please provide you honest 
opinions.  All answers will be confidential.   
 
 
Media Exposure 
 
 Never 
One a 
month 
or less 
Once a 
week 
Several 
times a 
week 
Almost 
Daily 
1. How often do you watch TV news?      
2. How often do you watch TV health 
channels? 
     
3. How often do you read online news 
(e.g., newyouktimes.com, 
usatoday.com, etc.)? 
     
4. How often do you use the Internet 
in order to seek health information 
(e.g., WebMD. com., cdc.gov, etc.)?  
     
 
 
5. where do you obtain your health information ? (Please list all sources.) 
 
 
 Never 
One a 
month 
or less 
Once a 
week 
Several 
times a 
week 
Almost 
Daily 
6. How often do you use these source?      
 
 
Knowledge of the Flu Vaccination 
Please answer below questions as best as you can.  
 
 Agree Disagree Do not know 
7. The flu shot is not necessary as diseases can be treated    
8. Without broadly applied vaccine programs, smallpox 
would still exist 
   
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9. The efficacy of vaccines has been proven    
10. Children would be more resistant if they were not 
always vaccinated against all diseases 
   
11. Diseases like autism, multiple sclerosis and diabetes 
might be triggered through vaccinations 
   
12. The immune system of children is NOT overloaded 
through many vaccinations 
   
13. Many vaccinations are administered too early, so that 
the body’s own immune system has no possibility to 
develop 
   
14. The amounts of the chemicals used in vaccines are 
not dangerous for humans 
   
15. vaccinations increases the occurrences of allergies    
16. By means of gene technology, vaccinations that 
feature fewer side effects can be produced 
   
17. Vaccination cannot generate the disease they are 
meant to prevent 
   
 
 
You will be asked to read one brief articles in the next page. After reading the article, you will be 
asked to answer a series of questions related to the article.  
Please read the article carefully and answer based on your honest opinions.  
 
After exposure to a manipulated message  
 
Attitude toward the Stimuli Messages 
Please rate your feeling towards the message.  
 
 
Strongly 
Disagree 
Disagree Neutral Agree 
Strongly 
Agree 
18. Well-informed      
19. Professional      
20. Accurate      
21. Qualified      
22. Experienced      
23. Trustworthy      
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24. Objective      
25. Credible      
26. Reliable      
27. Capable      
28. Effective      
29. Rational      
30. Empathetic      
31. Open-minded      
32. Personal      
33. Willing to listen      
34. Interested in my well-being      
35. Attentive to my interest      
36. Unquestionable      
37. Indubitable      
38. Emotionally      
39. Invested      
40. Candid      
41. Warm      
 
 
Risk Perception of Flu Illness 
Do you agree or disagree with the following statements?  
 
Strongly 
Disagree 
Disagree Neutral Agree 
Strongly 
Agree 
42. I think risks associated with influenza 
are too high 
     
43. I think influenza is a big danger for 
my family, friends, and colleagues 
     
44. I do not worry about dangers associate 
with influenza 
     
45. Influenza risks should not be over-
dramatized 
     
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46. There is not enough knowledge about 
possible health risk associated with 
influenza 
     
47. I’m more likely to get the flu than 
other people 
     
48. Flu threats public safety      
49. I think the chances of getting flu are 
very low 
     
50. I think the chances of dying from the 
flu are very low 
     
51. I think people experience minor pain 
when they get the flu 
     
52. I think many people suffer from the flu 
every year 
     
53. I think many people die from the flu 
every year 
     
 
 
 
Risk/Benefit Perception of the Flu Vaccination 
Do you agree or disagree with the following statements?  
 
Strongly 
Disagree 
Disagree Neutral Agree 
Strongly 
Agree 
54. I think the flu shot causes flu      
55. I worry about side effects from 
the flu shot 
     
56. I feel that a flu shot will not 
prevent the flu 
     
57. I am willing to get flu vaccine      
58. If I don’t get vaccinated, I will 
probably get the flu 
     
59. I feel that getting a flu shot is a 
wise thing to do      
60. Without the flu vaccination, 
people would be faced with a flu 
crisis 
     
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61. I think that media should inform 
people about the benefits of the flu 
vaccination 
     
 
 
Intention of the Flu Vaccination 
 
Very 
Unlikely 
Unlikely Neutral Likely 
Very 
Likely 
62. Do you intend to receive the 
influenza vaccine in the future? 
     
 
 
Past Flu Vaccination 
63. Have you received a flu shot in the previous 5 years?  
Yes No 
 
If yes,  
63-1. I have a flu shot 
in  
2008 -2009 
Season 
2009 - 2010 
Season 
2010 - 2011 
Season 
2011 - 2012 
Season 
2012 - 2013 
Season 
     
 
 
 
Very 
Unlikely 
Unlikely Neutral Likely 
Very 
Likely 
I did not 
have a 
bad 
reaction 
63-2. Have you have a bad 
reaction to a flu shot in the past? 
      
 
 
Demography  
64. What is your sex? 
Male  
Female  
 
65. Age 
How old are you? (please answer using numerals: 18, 19, 20, etc)  
 
66. What is your education level? 
Freshman  
Sophomore  
Junior  
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Senior  
Graduate  
other  
 
67. What is your marital status? 
Single  
Married  
Widowed  
Divorced/Separated  
Other  
 
68. How many children under the age of 18 do you have? (If you don’t have children, write ‘0’) 
 
69. What is your individual annual income? 
 
70. What is your residence type? 
House  
Apartment/Townhome  
Dorm/residential hall  
Sorority fraternity  
Other  
 
 
71. How many people do you have close connection with in your residence?  
 
 
72. What types of insurance do you have? 
Private health insurance offered through an employer, union, or educational institution  
Medicare  
Medicaid or some other type of state medical assistance for low-income people  
Private health insurance paid by the individual  
Health insurance through any other source, including military or veteran’s coverage   
Other  
I do NOT have health insurance  
 
 
73. What is your race/ethnicity?  
African-American  
Asian  
Caucasian  
216 
 
 
Hispanic  
Native American  
Other (Please specify)  
 
 
74. How would you describe your politics?  
Strongly Conservative  
Conservative  
Neither conservative nor liberal  
Liberal  
Strongly liberal  
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APPENDIX J. ATTACK MESSAGE 
CDC argues that the risk of a vaccine causing serious harm is extremely small.  Very mild flu-
like symptoms after vaccination can mean that your body is responding to vaccination.  
However, a vaccine could possibly cause serious problems, such as severe allergic reactions.  
The vaccine contains thimerosal as a preservative (A mercury compound), chicken embryo, 
antibiotics, egg protein and other questionable ingredients.  The risk of a vaccine can cause 
serious harm, or death.  According to National Vaccine Injury Compensation Program, 616 cases 
filed for injury and 38 cases reported death from the influenza vaccination, but 109 cases 
dismissed.   
The most common mild side effects from flu shots are soreness, redness, or swelling where the 
shot was given; hoarseness, sore, red, or itchy eyes; cough; fever; aches; headache; itching; 
fatigue; muscle aches; and malaise.  If these problems occur, they usually begin soon after the 
shot and usually last 1 to 2 days.  In addition, moderate problems of flu shots are that if young 
children get inactivated flu vaccine and pneumococcal vaccine (PCV13) at the same time, it 
appears to be at increased risk for seizures caused by fever.  The flu vaccination can cause 
allergic reactions.  Signs of a serious allergic reaction can include difficulty breathing, 
hoarseness or wheezing, swelling around the eyes or lips, hives, paleness, weakness, a fast heart 
beat or dizziness.  People who have had a severe (life-threatening) allergy or reaction to a 
previous flu vaccine should not be vaccinated must discuss it with their doctor.  Because of 
allergic reaction, fewer people were dying before the vaccine came into play. 
After vaccination you should look for any unusual condition, such as a high fever or behavior 
changes.  If any unusual condition occurs following vaccination, seek medical attention right 
away.   
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APPENDIX K. PHASE II QUESTIONNAIRE 
Please answer all questions.  There is no right or wrong answer.  Please provide you honest 
opinions.  All answers will be confidential.   
 
 
Attitude toward the Attack Message 
Please rate your feeling towards the message.  
 1 2 3 4 5  
1. Positive      Negative 
2. Good      Bad 
3. Acceptable      Unacceptable 
4. Right      Wrong 
5. Wise      Foolish 
6. Desirable      Undesirable 
7. Comfortable      Uncomfortable 
 
 
 
Risk Perception of Flu Illness 
Do you agree or disagree with the following statements?  
 
Strongly 
Disagree 
Disagree Neutral Agree 
Strongly 
Agree 
8. I think risks associated with influenza 
are too high 
     
9. I think influenza is a big danger for my 
family, friends, and colleagues 
     
10. I do not worry about dangers associate 
with influenza 
     
11. Influenza risks should not be over-
dramatized 
     
12. There is not enough knowledge about 
possible health risk associated with 
influenza 
     
13. I’m more likely to get the flu than 
other people 
     
14. Flu threats public safety      
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15. I think the chances of getting flu are 
very low 
     
16. I think the chances of dying from the 
flu are very low 
     
17. I think people experience minor pain 
when they get the flu 
     
18. I think many people suffer from the flu 
every year 
     
19. I think many people die from the flu 
every year 
     
 
 
 
Risk/Benefit Perception of the Flu Vaccination 
Do you agree or disagree with the following statements?  
 
Strongly 
Disagree 
Disagree Neutral Agree 
Strongly 
Agree 
20. I think the flu shot causes flu      
21. I worry about side effects from 
the flu shot 
     
22. I feel that a flu shot will not 
prevent the flu 
     
23. I am willing to get flu vaccine      
24. If I don’t get vaccinated, I will 
probably get the flu 
     
25. I feel that getting a flu shot is a 
wise thing to do      
26. Without the flu vaccination, 
people would be faced with a flu 
crisis 
     
27. I think that media should inform 
people about the benefits of the flu 
vaccination 
     
 
 
Intention of the Flu Vaccination 
 
Very 
Unlikely 
Unlikely Neutral Likely 
Very 
Likely 
28. Do you intend to receive the 
influenza vaccine in the future? 
     
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29. Why do you worry about the side effects of the flu vaccination? (Please specify) 
 
30. Why do you NOT worry about the side effects of the flu vaccination? (Please specify) 
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APPENDIX L. CODEBOOK FOR OPEN-ENDED QUESTIONS 
Answers on Open-Ended Questions 
Worry and No Worry about Side Effects of the Flu Vaccination 
Id# Answer 
Worry 
about 
Side 
effect 
Past/own 
experience 
Interpersonal 
effect 
Trust in 
social 
system 
Misperception& 
Fear of the flu 
vaccination 
       
       
 
 
No history 
of the flu 
vaccination 
No future 
intention to 
the flu 
vaccination 
Inflated 
Perception 
of being 
health 
Low risk 
perception 
& Mistrust 
of side 
effects 
Benefit 
of flu 
vaccine 
No 
Reason 
effects 
from the 
attack 
message 
Other 
        
        
 
1: Yes 
2: No 
99: N/A (no answer, etc.) 
